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•-•;-j::-J''', -:•:..; 



rljJI J& 4JLP .i .t : iJl*J( lJu» ^k j^l 

^^r- 1 £*J tji us 1 ** 4 " j** ur* Orfj"*^ JUk'i/l <jjA c*UaH >j4iJi t^L^I 

TA j^ij JL*>^ JL-Ji j&t- . J 

^ Y jl*p ^Jp s.lij . ij „u^ jUp-1 i^jj . j 

^ ^ Y *^^*J • i *^* Ar-Jl ^^ * ^ 

0*^1 paij r ^Ji uiji ^.y a>Ui ^vi 

^ i V jUp ^Ap ? lij . jj < c^ij JU*^. jlJI jJU . 3 

^ J^hPTt* J«flJ^[ ^>Jl , ^ 



^j^i Cr"^~ "^**" ■ * 



Yto 



aW l-^Uj ^j ^UJl j^*^. 



9yj>y j ^Ul iJuJl O^LU (J&- 01 ffcDl fjl*l ^ !^ V>- 

a^J> i^sf- s^*j iJuJI IJubj . ^_J>Udl *jl*j oljv^l y>j < Jj^j 

. ^^^Jl isj^^ Cf* >^ (*~^ ^* iap <J^ 

JL-.UI oUUb a^Jl olj-^^l 4JjbL* ^j s- 1 ^ Cf \Jr^ £^*J\ ^ 

ajcUJI i E. Littmann 0L«^J jj-$^- bJU>-j L*, < OlYo - n*A) 
olj-^N! J^ ^p A. Schaade oj>U. ol^U~» ^ < olijUil jlW ^ a-UVI 
ol^U-j «y*UJl i^.Uo ^b^l US' ^ OUL^VI ^jl^Ij .Uojipj 4,^^. -Up 

Up JuIju ^j 4-Jj-^ o\j-JiJ~> *UjI ^ ^Jb>- iJbJLar- lit*W jOj 
sybLiJl 4*4l>- .J fju 4~Ji> cJjJI jVj . 4jjJl£L^I 4jcI>o «^»taVI aJS" jU*) ^i 

. Jy^-Mlj Sijil jJUj j&tJl ^l>- ^ V^ oUcUJI ^j 4j ^j^Jlj 



. 'L^Vl j\ ~<Oj*S\ A^a^a>d\ 4j^JJl u^i&l ^j/^J 
♦ ♦ 

. <_i^UJI j^jIp < ipyJa> jl < £-*»b -^H Jt*pVl »JiJ # 

. ouyi j+fi\& v~jy ^ *y»^b 

■ j-ji' 



v.. 



JUJl i jLi^Nlj A.UJI j* a&>- Jbo i^L jj p+s J\^- jJL*JI li* Ua*a>- 

Jp ^io cffjJLS; a Ufcl < j-jbl£| ^ C jl^. Jlj. V (jydJI ^aJ! 0) SI <^Jl 

jj- \sypr frUXaJl UjUip <ui JJu < IJbr ^ ^y j*j < (sO*" <£>*^ €£»l/dl* 
-a^f pii*^ (i- -^ ^ t)Sfl »l£NI li* ^53 <iiiil «cA»yu~ •» ^ji ^ Sij-~~* 
((ajJlJI JU j r^L* jij iiiJl ^jX <^j-b- y>-l oL£lj .li~i <L>\jd\ \1* ij\ u^^i 

J^ J^P SyJ> ^Jli eL£Vl lift yJ\ Jj> < cJyJl ^ *Jp Ojil-I U ^L-l J^ 

f. * 

lift. 01 ^JU- < oL~~Ji ji /v-*Jj»j frU- jaj qLu-m^-^JIj oLvhj^ ^ -^jl^ 

jup ,jyu u ^Ip jJUij «<^yJUi o^oJli l^-ji jiill Jsijt j* ^>y^\ ^ 

^vjwJl liA IjJI*p jjiJl J^WI ^ *j i t3j*H^\ lJU\ tiy& (V tij^J JJ^J' 

. oUlyUl frUipj L~. ^lj ( -i>- ^IS" 

jbl ,i ij^rvail oU-*L>JI £oJj>JI Oj g a*; «ol^-**Vl pip» J>o JLij 

^ <jj^JJ\ olj-^»!>U JJLlJlI JLj-^il p-~Jt)l yfcj < J «, : -. di^ip j^JJi J 

UJo. L*c«-w-j Lj^>*J ^^ ^ri>^' oU-«UJ! ji ^-jJb olj-s^VI -ip Jt 



. Speech Pathology .^KJl ^t^i jJUj dS\ J»yu UJ jl^Jl 

5^1 JSJ ^ ■< ^1 ^ <j>JJA\ *£\j*4 IjWj < V «^ f-G^J* l^JJ 

, -^^ uij> wj; < r ^« jAj «/ ^ ^ j ^ ^^ ut 

r ^3i *^ ^g ^uji ^vi & j^-% * m ^^ c^ v^ H* 

J l/ t rt .^ip L$jV i Uy»j^- ^ «Ui^» ^ i-^-kJl ^jUJl 01 : Vj» 

U^j k,y&* 4 Jj^ «/^ -Mj r^ -^^ N J ' ^y «^^ ii ^ 



. ^ 



'Ji^* jj^ 



< \*'^S\ ((ol~*Jl» jL^-b < OJifll)) T^>yj «iKLiil» Jb-A£ d~>- ^ ^v^ 
^UJl *^^Uo ^JL! bib^t <_^5"JU V^r-J >JjJ\ IJUb .jJk f^-f LLJj 






C-j»UflJl ijibJt oL*sS*l 



jUp ^1p ^Vdj .* 



(Catford, 1977) tjjJA f-^ 1 *) V-^» ^&\ 4 t^ 9 ^ ^ *^ 

^ * fej*. Jar. d-»- *>Jl V-Ul Cr* ljL * c^ t-^^ 1 lJ ^* -( Kent ' 1976 > 

cJlj U ^Jt j f&\ <-S>- jf VW* j* J l$j^ f^ «-lP *i *b*^ 1 ^ 



Consonants , 



Communication disorders 
Coarticulation r 
Models of Speech Production l 



u • ^ g^A^ ^w^Ji <j> j^i (Hyman, 1975) c l«J U-L-t i^,**^ 

.(Harrell, 1957 ^i* ^yji j) tJ= Li m a^ ui3i 

Pierrehumbert,) 3 (McCarthy, 1979, 1986, 1988, 1994) oL-ijoli ^ 

.(Frisch et al., 1997) j (1993 

Stoel-) j (Grunwell, 1981, 1985) ^ — Ji ^ L^ ^ :}\ 3 j^M\ 

.(Gammon and Dunn, 1985 



r i ^i m *iJ 



a*- ^kil: ^ ^ iiUdl c-*i^l cJlT lili .^sl _,[ ju,ui ^JU; 

.(Harrell, 1957 j i^JL. Stetson, 1951) 

Speech synthesis ' 

Recognition T 

Phonotactics r 

Consonant cluster * 

Compound * 

Abutting 



.(Rajimwale, 1997 j Hartman and Stork, 1976 j Crystal, 1985) 

.(Abercrombie, 1967 j O'Connor, 1973) 

^j :n j ^ /> c^ij-^il ^ jkJl J J^-l iikit ^O. ^ Squill c^t^l 01 
s j s-..u - Ik^u * A^tjjdl oJufc ^ ^Jb«^-^ .(Grunwell, 1989) ^tj £^ 



Intensity 
Pitch T 
Quality r 

&uji~ Ij*h sj (BlackweU) 6/%. j* >*e *-^« ^-j 1 - 11 ^ d «r*"> ^ l f * 

^>l.)MA U* ^^ ^ ^ AN r l* JLu l»/i cT^ 1 i ^ 1 ^ ^ i ^ l ^ , 

www.blackwellpublisher.co.uk/labs/default.asp:^i^i 



<,j j ^t*—J V j\ c~»U*> ^^Lp ijp»-^ tv*«J UjS' d—>- /^ o>UiJl f- y£ 

j Abercrombie, 1967) c— -I ^ huj ^ ^h\ dJb ~ j j^ ji 3 - A j^\ 

.(Cairns, 1969 

O ' J& C> J^' f UaJi j 4^L>j j dUiT C^Ml ^L*Jl 4-^t jJLT 

"church"" j [d 3 ] j [tj] ju^UJl ^a^Ji jli *>b. 4,jJL^i ^ii .\ Uh oUJ 
J. j .(Hawkins, 1988)^ — ^ij o_^T U^_j> a>u«j rte, "judge" j 

4 « : ■■■ : <^*J — 5* cJl — ^ j c~«l — <o)l ij L«Jt ju iipU; y^U jJLa ^jb^Jl 

t-^ 1 *y J*£ ^UJi *y*to v^i ^ U .(Behne and Czigler, 1995) 

.(Harrell, 1957)<*KJi 



Acquisition of Consonant Clusters in Normal and Phonologically Disordered Children ' 

c^> «£lll u£ f >£j| _, iiUJ ^ ^ ^l ^ ^ j ^ J>L , ^ olj ^, ^ ^ jy t 

, Department of speech and Language Sciences, Queen Margaret College, Edinburgh,) 

http://sls.qmcedac.uk/ :y> j (The U.K. 

Heavy syllable r 

Prominence l 

Stress * 



jjUAT . Jw«U> ^ >^1 UJ>^4 C-*U> i_^ -Wj£ N *i.r^ *^ 1 J 

Harrell.) '(CVCC)y> jl-Ij ^ ^ <*W jj iU&i >» j V» ^-^ ^ *u 

.(1957 

j l iW fy ^\T j Si^iil ol^l v 1 -^ 1 i-ljJL* oUSfl C-*I*l jj j 

\\ i&.\ ^ j ijj>-\ <jkj*i s— •& *-**' ^ J * °^* ^-^ J j*^ £ r*J 

. jyJUl .Mil jk J^-i) ai-*/" Jui^i r ^ j j&> ^ <~Jyyh ^^ ! 



j Jtitty ^ ^^j Jlp \jg }$>_ j& a->» c-*La)l ->_^l *-^ j 

...i-M ^ r Ji J» *-*_» &M j W^ 1 <**** Jl ^ i 1 b i J^ f^ r^* 

jl jl, ^ f ^i w>^>^» ^U^ pji- j JJ^ J*i ^ *i (GrunwelL 1989) 

Suppression 
Degree of Imclligibilitv' 



Ji _ _> :>J *: -». U-^J^y j\ \^ye w»ljbu^^i jlT bl ^a**^ 4-i^p j 

.a3U* Ajij^iaj .r^J^ 
5 — "V ^ o~*LJ! i_^J| ^L^Tl J^ 4^1^^ ^^J| j j^y y 

w — ^ a__^ ^^jil IjU JjSli r liii j v~ ^Sj ; ^Jt J (Ammar, 1992) 

j . J ii j oAju j\ > j ±*}\ Ul^i^. j b.U> ^>L>I Ub-lj *AiJ? UpL. (^Ui? 

v< — ^t f j — ; j_^_ <^~*Jl c£jdl Iju j 4J1 IjU ^ .^ydJi i^jJj :-iUK 

Stoel-Gammon and Dunn,) 4 «JL j_p jiU ^ ^ ^i^ji j^i 

.(1985 

:i«>\jjA\ ja <JjA\ .Y 



Delayed 
Deviant 



> 



. Jukty -LP c~*U^ i_^i*Jl jUa^L 4^>UlJ A^^yjl 4-i*»Jl ^-ii^ ^ . ^ 
.<ukj J-jg--"^ -L>-jto J^LiJi J& oJl* jLa^-^l aJl*>- Ja . T 

.f*>\£jl j ^L* ja j^U, jjJJl JUkSO c~»LaJl ->^^ 



JJ jyti-p jy U p-AjU^ *- _>^* alii? J !5Uis» ju~>- _} U^-t j c_^M o^U Jii 

.fl^t 4JUji 

5 ibu y ^i >% jutSu cN> ^ ~>* ^ ^jf-^j^ ^ r 



Phonological process 
Cluster reduction 



>j — L*Ji «^l ~^"l j^" j ^*j| jy *£Ap ■> **jJ L~^ |, ....a-il lla f 



.(CVCC) J — >-tj ^J*^ oli aJLT «l. ^ i^'is ^ i^iiji iijJi j^: 



l3,l 






:iJL5uH j gJ\saJ» .£ 



Naming task ' 
Deferred imitation: sentence completion T 

Live phonetic transcription r 

w 



k^, u u-i-3 ^\ j-u^i ui .u-r*>g^ jL^^lU^ui j-Uf 

1 *r j .^.LaJl ^^L*U jx^uzil .jkJJ Ae>il s— J» Jjty J&J» J*- 

<. J jl s ^T ^. _jl .^1 fliL^ *bjJ 4-3 oAa jli j£-iJi \Aa j* j&oi 



*' *" « 4>*^>x-</3 



s_ ...; ^oJUi (T c o - T ) Jjty Ai^Jl aU>1 j %V . ^j 

j . U *ju> dJJiS' .(Templin, 1975) %vc ^j ^>^A jkJl ^ V^Ji 

o^j Moskowitz, 1971 j Greenlee, 1973, 1974 _« Templing, 1975) 
^ ;-..u j_^& jh^lII JiitSli ol* (Stoel-Gammon and Dunn, 1985 j 

.(i-J&» ^ J) -^» ^ v- >* ^ >ty r^> ^ ^ ^^ 



Articulator}- features 
Manner 
Masten 



^A 



J tjs-£" I^a Ja~J 4^1 j C-*UaJI J^^ijJl xjjy _j J»LC? jjT Jl lj> «* y _ ^ 



^ u> j r f?^kl] j [t] Ji [k] 3 T [gism] j fej J] [s] j '[bizr] ^IT 

r" J -^Sj^ ] i-kA* £-^j> j CjU^I ola j jyja^ JU^S/i tVj^i S c-^UaJi 

«•* * jW^ j Oji>-Ul ^JlL^I jj j .c~>UJl :>^L*JI ^Lo^l jl Ulx3l lJjlJ-I 

^ UU JUL j .(Edwards and Shreiberg, 1983) W....3 ^ u^; U*jJi 

^Jl_^ Jl o-LaJl i^L«li ^^Jl jkiJ i^d! v Jl jUJl J&Jl Jaj. 

^-kJl v ib;J J.CiJl ^ ^ IS j . JU/yi oLU UJl UUx* ^~Jl ^ 
-J j— , jAJl Jl — ikty OjSLi oJbJbU iiU»VI JU ^5 aIp^js^jL. oiLj t^-^^I 
JbiJ^I c^l j (%V^) jSLiJl <_J IjjjU JL* (T ,o _ Y) ^ r ^,Up( 

.(%^,T)>i^i J 5^i^ ( i-r^) v . 






-*^ 



Rotacism * 

Sigmatism T 

Velar fronting r 

Devoicing 

Melatlicsis * 



(Ammar, 1992) v^UzJi ^_^» Ja«-j ^U J»li^» oJla cj/S .fe^z* ittfi 

* J*L-£)l lJ-LJ-! j_^j ./?^l jlU ja ^>\JaJ>$\ SJb- j g>tf ^ j 
/ajju jwai cj'U 4iU»i j ^y^l jki yh j j^l Ji (Grunwell, 1989) 

I^A O^^k ^I ^^iotll ^....tl iikpJll Jsli^M j 

[di] JI cJ^ ^ "^->" [dihk] > J*l&» <J.U-» • \ 

. [mm] Ji ^Jj^ 'V" [nimr] Ji* o^lj c->U> o>jl» jl ^U^Nt - Y 

.[?o:t] "c^f* [?oxt] > cju aHWi j jU^M .r 

. [loki] Ji cJ^ "jT/ [rokn] J^. ^JU> aiUJ j jU>Nl . i 

.fcasmtf] Ji cJ^ " ( ^" [pentf] > 'cJU u^-a .o 

. [gasmsi] Ji cJ^ "^r^" [gsems] u b. cJ^> «JU?i . n 

Ja- ^ U^ JpL& Ai>d! ^J>\ ^LJ\ ^ JJB w -. JlOty Jii 



4_Ju* ji j «. >jty olp^l <j L"^ O-j'UoJI Jyi-iJ-j jLa&^l gj-Up jl 

j: ^ jJU> aU»l j jLa^l aJL*p ^Uui^i ^ js^**^ jy'U ^L' ,(%TY,A 



Cluster simplification 
Consonant cluster deletion T 
Diminutisation r 
Epenthesis ' 



.(%«,Y) V- H 

\ m\ (%\ , . T) ia m^. 4j^> J Jj^l 4*>*4l j ^iJUJi iiL^I ^P ^^ 

;aJU1 oLiTyJi Jj c— *lj-^oJl o^UjbJ ^Juu^J ^j .LgiJb- 



Plosive 

Fricative T 
Trill r 

Nasal * 
Lateral * 



Y> 



^ 



Li 









a. J l Jir j .^U^l oLL*J ^L&! u LUi5l ^-i JjS'i j v .juM Jar. 

_^ t f ^*£ Jl i^ijJi j JW.UJI JIp-I c_3Jb- ol^ AJLP J>bM IJL& j "ajA\ 

C-.I aJl ^*J^^ ^_Jk (%TT) 4_JUi v-J 1 ^ ^XlSo^^l o waii _>JbL- 

ju-kSl ^O^l jj* ij iio'LiJt fcUiU J»lrty 4i^~ ^ JjJbM tJia jlpL- 



Semi-vowel 

tt 



Hawkins,) ^S'^ j,f> ^*>lk^i j^jj S^t j .c^i^i ^yi ^ ^jU^^i 
j j ail J J.I j * j UJl jlAix. <iLj j <_3JbU jl> olii J^ atyjdJ (1988 

<j j j X j Ujup <v?L>- oLiJI (J ajU V_A' (j ^'VXis-Vi Oj-*oJl /jb 

t i_3Jbl-l jl> c^Lyl -^ jjUJl a^tj^ <ji*> ^J*** /*-* ^i^ ii***^ ^~^* J .i_jJL*jl 4jI~M 

Edwards, _• Farwell, 1977) &\yJ$\ ^L-^i cA^\j:> tJLj 4kU aJL* -bj; 
j » L* ji >- 4J^~h jk; jf Njl ^ £z aS^>H\ c^^^i ji j (1979 

jCl Ct-*-^! Cjj *aJi •„> J j| jip k>rj2 ji s~>j\Jla CJya jfiJlA-i CjyjaSS 

a i/fc f aLs-^ j a^U- s. — j$j ol^Nt j-» i-P^Jl oJla ji j (Catford, 1977) 

.(Stoel-Gammon, 1985) s^u* 

.(Dyson, 1988) ofl^i -ui _. ^.Ui^i 



Obstruction 
Final position 
Approximanl 



.(Ingram. 1976) ^u ouui ufo ^jUi ^ >4 gJ* i~uJi 
^ — t jl& [nib] J} cJ^ "jU" [nigra] Ji> U^ j* oU aL^ ^ 



_.l .,.<> j J **Jl Ju 4^m 4*">U JL*/ Ail t^l .4*1^1 j *ua \*&\ j^-Ji 



Assimilation 



j> j 4^*ii J*uJi ja jkJi "^=>y i^u ja ^S\^\ a)L^. ^Sj ji 



j[ ol4S>i ,J^ JI jliSl j .Mia^Jii ^ JU^SU VJL Si/u ^LJT jL^V 

. jUJl ^p J^i J^l V s ! Ji jM i-iAj 

ia <JJ ^JUJI oU^I jli ^_>*L <p»U> JL^I c^UJl iuJl jjSL UJLP :^jl 

u — * jii jit . [cctor] Ji cJ^ "^" [ pa ?r] J^ cUU jyw* y> ^UU 
\-S~a 1, ... ^> J 4^L*S/I ol^S/l jl «J-->- *ip c _i y. j 4^.1.^1 oL' j 5-iliJ-l 

u>i-_^i ajL^ j ^j^i **- ^ ^j; aUI 4T- ji jl*, Jj j (Locke, 1983) 
jl ^l — * *& 3 (^> jl Jl—i) ^Ul o^U, ^ U^ j^uJi jiT bi ^ 
^-^ ^i — «VI jL* ^iSo^i <u& j ^ ^iJU c-U» j 4U1 V-U ^ c^ji^J 

j o-»l -i3i *jii*l\ Jif oUIT jcju; jlp jL^Vi j JUji ji v^ iJLi 



Place 
Pharyngeal T 

TO 



JLp fr Lj j .(Hodson and Paden, 1983) piUJb ^^i ^Up jt u.u. • 

^Ip ^ ijjb v. d^U> ^^ U oUiS' JUoL £Uil ^^ ~ftzll oli jib 
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Computerized Design of Speech Prostheses ' 

Formant Frequencies T 
*&* J j ( Peter Ladefoged) .^j^V jiu j^i rj/tj.^H ^ iL«i jj ^um ^^ii^J g-UjJi r 

j)U JJf** ^-^«J S^jj J* J .U*J^i U* J^ * ^JJ 4 ^ ^*«^?.' ^Jjiffl ^*«*I ^jll tUit^oIl J^ad* ^ 
jau^ll ^uS JUj gj>j jum CAjjiffl j C&pj-Ji r L>Sl ^ ^ Jjj Ail <^k. ^JUl *Uii ^4 Otji^afi *Ulc 

Phonetic Signal ' 

Variability/lnvariance paradox ° 

Variability and pattern ' 



ON 



I C <$y^ jl^^JJ JlSLil ftJbo irfJbJJl j^JiJI ^,-ii aL£l ^OC «£^>. »JL>- iJLLw 

.4*A> Jl ^>Jl 

oUS"^)l J*p Jju jiii^l f^V LjijULij wj.^tM l$Jai ^ *j£il oUJLiiJt ^U 

.4xPL*aJl 

OL_i^\Jl iljl .Sy»U» a.,, .a', jl JoJL-*- otfUl <^f ^ jjJUi V jtj <JU 4*-jJl 
j 4 -U >\s-l\ J^aJl J-UJl \xx£ 01 - *>-l^ »>*S IS j - olU^Vl *JU 



Principles of Phonetics 
Lieberman, Ph.: Speech Physiology and Acoustic Phonetics . London: Collier T 

Macmillan Publishers, 1977, p.145 
Effect of Nasal Extension Sections on the Voice Quality of Acquired Cleft r 

palate Patients 

Nasal extension ' 

Hard palate * 



or 



,i*w>lj 4j^y J^y -^^J p^J J±>^ ^Ju/bM Oli 

r-Lu: «/^l 4JLp J«*J JjLJI J**^ /*-* J^"^ i£j>-\ ^J*^ SJLP J**r Aj^wii 

.^sij^il j\ C^>*Jl }\j*\ j\^>-\ <Jj*d\ (*^-*2J (J Ul^*jl dJlA Jjl J *4*JW? tCf^l 
i,', j>- SjA j\ L^bU-JLl C-J^r' (*-**>- <L-*>~ ^jA 4*-JU*a> j\p 5jll>tii ^-*>^Il 4^P jU 

*j_^M (^>o- d\ - liL^* U^i UT - jti>-LJl j j JL5i .43-i^-t Jbu jL-wl ^>rj 

J»1 k>^\ f J >-\jj Li>r pjilwl iJljl f jLj! j J*L&1 ^L^i CU*U ^y 

^ Lp y^J iSj^ ^J**** <-**** *^i JUiLJl JwJ^-l <J P ^ilj .41*1^ 4JU*-L 

3iJ ^»^t o^l iji AiLdil ijiJl <JU*Ii c-;L^l ^j&u Ji)U> lUC .O^aJl <£-y 

oly j ayj t c^j-^iii f lyi3l J-^ai ^jip ljJu»S\ J^j jUl^Jt U^Ti o^iJL«i3 iJlH\ 



Connected Speech * 

Pairs x 

Jury r 

Dependent variable f 



or 



g;i J! ±\j£y\ ja pi.J\ J* :hJC .1^.1^1 j oLuJl oU , r Jt*J «*-* jkll 

yLi |l j iuJ* r j^ Jl dbU aS"^ jj& j» yfc j c^Ji ilyl j Jli^UJ <oJb- 



Nasai Resonance 
Soft palate T 

^> J^JluU ^SB OJVVaJl ^i 4*Jli A*i jaJ! ^ jijl *iiiaJi A£ja. <«3L-J ^ U^J V *jl ^J^-V 1 
f I jill jlfc uiu>»ll jj^*— .' V f*aJl »j«S ••> 1 -^ s^Jj W* ^ t^ 11 "^VUJ 0* j£& ^ ^i J^k^US J* 

Nasality * 

Co-articulation ^ 

Stress v 

length .* 

Intonation ' 



at 



J » J .4;j«-« *Jl Oijl ^-^i Jy»Jbw«> tu..^>- fjj -^J 3 ^ 4a*-i dXJ-1 ^* 

A JliJl _j oilJU- jjJb _j JUaJE^i JL*u Jj^l I ^y^ ijA\>- jjy C~3*Jl Lift J 

*_^>- jl jl ZfH\ j \ iJUl toj A ,\J- j£\ AJjUll ei> jAJ JlSj .SilJLJb 



Speech Intelligibility following Prosthetic Obturation of Surgically Acquired ' 

Maxillary Patients. 

ciiJsiijjSl ^-vi 1 j^ jUiiV! ^« ij .ijija.^ij^usui^.^ 1 j'Rhymetest ' 

j* j "minimal pairs" *¥£-» c ijj^i ji^i ^ ju^vi ij^aL jsVi ^-ait j ." c ur'j "^ur ^» 

Martin, F. N.: Introduction to Audioloov . j*\ . >uli ii«J uaJ . n « <jj»Ji ^i j^ &j* j^Sj 
New Jersey: Prentice-Hall, Inc., Englewood Cliffs, 1975, p. 144. 



Ofi 



j- J? J jje> j P *ij*^\ oI_^ms>^I J-*C ^^Ip 3jit.»,.,Jt SjJLiJl *»ii;) !>L?I «-*-*a-» 

. oL*-«— Jl (JU- <j O^S>J fJL>rT...4 jAj C->L«l>Jl 

^JLT . 1 ( ^*k5it 4-£">dl t) *4Ll^ j r >jalU 4job-i o»LiT ^ o^o" Ul ii~p- 
,jyi*i«wJLJ ^1 4*1)1 ^ l^j>rjA j i £*A oli oLixJl oJla jjS' jl* iJl* ^» *&J>\ 
j-^ t^ oJb4 JLii .o>l_^!AJ ^««.Jl ^Ij^Nl g lSj^ v*l ^ J^ 1 ^ 1 6 ^ Jh J 

...JU; SjJul* J-I^p I4J J^Jtf aJLp ^ j Uj~r ji oU&l J^ <_>/dl JJL^ 
.aJ^S) J^ tJydl £ UaJ 4^il J*^t ^ U £*i~il Ull i^p 



Word discrimination 

Audiology * 

Mono-syllabic r 

Syllabic structure ' 

Studdert-Kennedy, M.: Speech Perception . in Lass. N. fed.): >» " 

Contemporary Issues in Experimental Phonetics . New York: Academic Press, 

1976, p.245 

Speech signal ' 

Redundancy v 

. y < n i^L-o jjuii z+jJ a 



6*\ 



JjJ 1 JUa£*/W jl* JjSlI odl^ j o^U- j^L ^JLjJJl ojUj&I J^U Jt 

i_pytJl tij^l »^-i5t*lJ A~Ju *-» iy JS" *olli Aijli* OJC j a.sU...lb 4Jli)lj JblJL- 

jjj — , l/> j U^jO. cJJ OUUt OUlUU ^IjjUJ p&M p.* ,/,'W lJuk £. ^^b N 

^ — *al* ^ «o/l jj>dl Oj^e «^->- j? oilJL- ij>r_j ^JLP *JU~ ^ rtfoJlj l^Jjli* 

4 '^ ^ -> -f^ 1 *■** t>* *-"LP Ji £^ ^ J ,Jbs - c-^b W^ t5>to jcJU 



Acoustic Analyses of Speech Changer after Maxillectomy and Prosthodontic ' 

Management 



OV 



j—>Jjk\ oB oblJLJl j* uk&- {J> jot' * jj^T j ^L* ^ji c <^>Jl ^UJt 

Oli o^lJLw 4iJliJl j JL>-lj c j*- Ob 4j \.UT S^lJL-^ iJliJl j i^lJU OjJb j 4*-l>M 

jl C ;>- I S<£- *-j*^al5l ^^Xj A - 4iUJl i—tjjJl ^ L^T — IJL* (jj -Jib*" 

tffj *rty jl^ j lJt>- ^Ijj jS atlldt j iJliJl jdbU j J_jS/l a)U-I ju c3_yi3» 

A uJi i*Ja] 4**^ LJC .4-xJaJI L^llb- j iJtJi C->- Ma-lyU Jj iuV U^jU* 

.Jaii LXT JJUill ~"li ^Jjli 4-ljJlJl jli oL'^Jl ,Jp 



J*L_*Jl 5 *\j> j£r„ ,j£\ j\ J^}\ j*J>\ ^bLl JUs-N Ib*^ tt)l i*U» 



Acoustic Analysis of Nasality in the Speech of Total Bilateral Maxillectomy 

Patients 

Nord, L. and G. Ericsson: Acoustic Investigation of Cleft Palate >i* j& T 

Speech before and after Speech Therapy. A Progress Report, STL-QPSR. 

1985, 4, pp. 15-27. 



OA 



<u. 






jLUi' 4iJ> jjP olk-ji» iU£i j <~~iyd» W*> £W*i Sjft^ *P> U J> ^ U ^ 

Cftl ^ J^i j cJI^I jt f u~&& on i3j>M "^JaJ *S>*d» cft 3 \£\ 
^h 4_.i_yi3» Jjj «i* oAA <_— Ull ^Li3l ^ri^-Jl £^ ^^ dj& •*» - 

s^-jrti j MkJi au>i jy ^ij JSLi, v^ili ^ AjukU a?>UJi ^ jb)» 

. r ^*-^»Jt c£>^' J J>*^ 1*.*=-^ L>« y 4-«~~Jl 4-S\,^lj 






Zhan, P. and M. Westphal: Speaker Normalization j ^#>y* &** <> j" 
Based on Frequency Warping, paper presented at the International Conference 
on Acoustics, Speech and Signal Processing held in Munich 1997 (ICASSP97) 
http://wemer.ira.to.de/islpuWications.html :„** «o* £*>* <>sj>L j 

Normalization 
^^u^i j^kai »ju>— cm iiLSiJ i£suJ ^ ji ji j» ^>—Ji j <A>-* i* is— * o» ***** o-** r 

C& cjsxA ^ i^ jjiuU i^ii ,4i& J^l jua J V] uus v**» J A*j«ij ( ^j5-*Ji j^aCUU ojSS 

<> J>* <i fSi jsl %^ j i >An 4ijVi «/ 4i V! .^j^V 1 y^ ^-^ u^jj* 11 <*hj& ^V 1 
ul>S3 ^ <>a«i ^su 4«. ji jijiJi ^jtiB tijtfcl&kJ (Jul ciil ,> 4^jJ»B j 4i>-J ci*Jj»i 

^2^ ^i jtf ^ u ^1 jill jw ,> Sj^ »>i JUi ^1 j 4^^—11 CiU>-S ^ U^»j> *iLi! j 

(Formal „&£> ^jljijtt «u jsn j (Functionalist phonetic literature) ^ijij* 

l£-* j (Optimality Theory) 4jL-iVt 4j>i v^b>ili »j* jji . phonological literature) 

.(http://ruccs.rutgers.edu/roa.html) ^ 4.>Ji 6ja «a jsl g n . ^ ^ B ^ &** ,J t-*^ 



Q* 



■LUS* *li ^ tj/rf £& ^ <^JUJ| ^Uj| JU^l c/yu sJp» jl jLip^I tj Ui^i 
j^_Sj jjl *jUil .V«JaJl Jl ^U- <^yl <^ ^/a^l jts' ij^L. ^^^till jlT 

j . j£\ ^j^\ ^L-^l J^ c-jf lit 5* US' ^Sl OjSj jdbU jy *jUit jl 

a =^- j t^^ 1 «iJLiil iU;l JbJL^ j$JT, *oU O-l^l JJ 4*-iVb (J tfu*-iJl iijt» 

jj_-j o>j .Aik^ril V^ 1 otiL-Jl j ^^31 dlX\ 4<>j>- j «u1p aJjUjJI fljjty 
J >.j; ^ Jl ol --LaJI J-%^ j ***i* jfrp ol*.ly>^l e-i* 01 JUi jl s-i>^* Cj* 

jji (_,l^?ll .^JbxJJ 4-^*-" •jJ*" J^^ ^ z*-^ 0' J «iJLJ~l ->^wl Jb-^>*lJ ^^oj^JU 

£— jTty ^U^l JU^ bUiPl iijUil Ul .<>>; U> ^Sl iilS^Jl j cJjJL jLrf 

j Ij ?p ^^L» c-5j gs ( j2^J^ £-*** JL* ^/^JlI JlS' lil ^1 ^LSi j^Sj V ^ 

L_ijT ^ ^iTi a^ j^j iijUll jli iJl» Ijlp .ijjuJaJl aJU-l Jl j^SL L» <^j\ 

.o— JU- ajJ i iiLJl oUljjdl ^ ^ US' <jk j i i^jj-dl oNUU ^JLP <15 



Qualitative ' 

Quantitative ' 

Flemming, Edward: Perceptual Features in Phonolgy, Ph. D. Dissertation, J^ r 

UCLA. 



4— ;1«:U ^IjlJi ^l>t ^ £-<>Jt SJbJl^ ;yfcUai »>LU oUtj-iM Jt>jS 

jl J-ip^l Jl -k-oty ^ ^Udl ^ ./iT (j ^jJLJl sloljiJl ^/^ l3 £->^ ^ 
i -i «* oolj UK" L£ja; l^i j^dtt mUiJH otjiidl ^ap SjLj <^-l »jL*> 
L^JaJ ^Jl oljotJi 4*^. y> l^i-V ^>yMl t_>tJU*SM -k-J Oi U jXi .S^Uiib 

A ,U>^1 j»Jk?- 0j& O^U jL^i Ellis' ir^Jl lAA Lip ^^i J .UjjP j> 

aJL_JU» ii^ - 'AZ~*^H\ <L»-bJi j iv^ - Csj*d\ 4*£-y ^Js- j$ ^ cH-J*^ 






.•4JUI t-*L«.S0 c-*l^aJl Jji cJl^ilJ v-jS'ty oLLoJl i-lji ( Jip 4j^*iJI 



Parameters ' 



"U 



. lib c-^^^-aJI ^ o^^-^il ^-jT^I oU^UIlI J L^> j£\ 
- C Hj-^l J-l»d 4wL» JH^*> ol^ty Ji^ ^£H\ £j\Jh j*^i .o 

J\ ) jl ^lyVt Jy l-X»r ej^ oljrJu o^t^*aU i^-jS^M 0»L»jUll L>i .o 

\ — 4 4.u^i oVu- jU^i ^iT a+£s- i^J: <->jJ* r}J i~i* <», 

jj_5j jl j ijJl l-j>u! tiTy; Jiiis^ j ULc UJU ^^Jl JtU-l JJii J-~£ 4k«o 

.iJLjJi JJ a*JU Ay»l»^l oL-^l 



t/c_ 



Nucleus s 

Transitions r 

Clark, J. and C. Yallop: An Introduction to Phonetics and Phonology . Oxford: 

Blackwell, 1995. 

.J.LJI jw^I 

Noisy n 



^Y 



cJlT .^(Chalian and Bamett, 1972) j Sjj£\il» oli^ljH o>b ^!_, *j*. 



jj__£i) r [i , a:, u:] *-d^ll M*J» ij W> ^^ cJtj-^Jl jl~^ f 
i-* 1 [CVb] jj-^Jl >^i J cJt^l *i* <~>j f -&*^ lM^ 1 U** 
J [v] j [q] Up Ua» °^^ V^ <i->»^ £^ £• ^-^ J^ ^j-*>- j^i 



Chalian, V. A. and M. 0. Bamett: A new Technique for Constructing a One- ' 

piece Hollow Obturator after Partial Maxillectomy, Journal of Prosthetic 

Dentistrv .1972, 28:448-453. 

Harrell, R.S.: The Phonoloov of Colloquial Egyptian Arabic . New York: T 

American Council of Learned Societies, 1957. 

Ujtfl jM [a] cJLaH j cJl^aU ^t*-Jl jl «jikJ» £}j& J **■*" ^V* 1 J *=- A -» c>' J* R ^ JU * }I T 

J ^-J WjM ^-Jl_^l j>au cJl^aJl .i*j .l^'Uj UUjI UjiSl ^ [u] oJU»Jl U Utf j u>u*i 

Li* .^ ^p L«~*u j^jLdl ,^u-J! Ujj ^1 Id* ^ ,_-_Jl ^y. j ;UJI oU3 JT ^ J, J»i» is *ji 

.Sjyidl »i* ^ *JJ ,_^-J L* yj *l»l-- j L>-^j j^> ^-* ^jLSi 1 J** <^ a * 1 — i J^ 1 

.v^jl* J! V j o->u> JJ C ^ * 
The Phonology of Colloquial Egyptian Arabic." 

Emphatics ' 



■vr 



i^*>^3l iidJl JL>-I J^J j\ t^iJb^ Jj-^ <it~" <J c-JUaJl jJUi jI^^j *JLp jlpL*J 



.i*JljLJl iotJUJi k^Sj Jju LjyL" ^g.7., ; *»l^M Jl*. ^ ^^J J* 1 * 1 ^ 



e *»U J^- Lf» ^(Pcquirer Version 4.0) g*^j>. JJ^* l3 fJb*i*l 

^U L. j c.n *U* jlJLir. o^l pJj f .(Pentium 133 MHz) JT 



Klatt, D. H.: Prediction of Perceived Phonetic Distance from Critical-band 

Spectra: A First Step, Proceedings of the IEEE International Conference on 

Acoustics, Speech and Signal Processing (ICASSP82), 1982, pp. 1278-1281. 



M 



J__JL>dl fl b*i ->; iuJbJiJl oUjS^ll r-l^^l f -V^ J «~* ^ ^ * • * "^ 
f .3 U* 1 i oli JJU^ SiiU ^Jb^-L ^^r-J* ^j> Ji_^ j* g 3 ^' j,^^ 1 

i—^Ljl K.^H UJ * '^jM 1 Jl V> ! Lr* ^-^ oUj£ll pJ Ji^ f 

: JtftT ^ j ' '(Fant, 1983) j SjjT ill 
Bark = 7x\og t \hertz/650)+fyiertz/650Y} ,2 \ 

distance (fl.fi) = fejC/1, - A) 2 }' 2 



:^i ^ >ji (SCICON for Research and Development) «*V> c^i cr* 

r http://www.scicon.com 

Digitization T 

Quantization rate r 

Bit 1 

Sampling rate * 

Spectrograph^ Analysis , 

Fast Fourier Transfonn (FFT) v 

Linear Predictive Coding (LPC) A 

Hertz' 

Bark' 

Fant, G.: Feature Analysis of Swedish Vowels - A Revisit, STL-QPSR . 1983/' 

2, pp. 1-19. 



"\D 



V 

IaJIiJI 4« ; ./»n UJ clJUoII ^-^ t) c . »«:l l ^/A**-* 
j.,_£il ju <i>Jl pJ J c-iid» jUi. r (Bradlow et al., 1996) >*•! -ii* 

3 ^^jj I *Laa 3 cJUJl V>> J j«dl jlJLL. J^ ^/b jliJi Oj&l j JjS/l 

A^lyLi Ji o>:.:.:il jLU* 4ijUr. j .£>^ dj c^J\ jUi* Ji Li& ^j^^Ji 
.cJl^Jl Jp ^'jUaii o^^dl o-ji iiyw j£r_ *U 4^JlJL)l i^iJLJl ^S J J*> j 

c V*1J JjSlI *JUJd o^Jl o->Uw-J! olk^ Jj^l JS^Jt Jar. 



.^ jU j£ iJl Jar. U* *^>l Ji ^jrtl ^l>M j ^ iiJbdl 

JjSlt j£— . SJ» ^— * ^ la* .4-Axll klJL-Jl v_~5V -i*. a^I^I Jbu olia-yli 



t/t_ 



Euclidean Distance ' 
Dispersion T 

Bradlow, A.R., G.M. Torretta and D.B. Pisoni: Intelligibility of Normal Speech I: T 

Global and Fine-Grained Acoustic-Phonetic Talker Characteristics, Speech 

Communication . 1996, 20, pp. 255-272. 

Clark, J. and C. Yallop: An Introduction to Phone tire and Phonology, pp. 240- 
243. 



^ 



LS — U /a/ oJi— ^3! Jl i--JL i^U c-Hj-^Jl ^ f- >J Jj^l : jL^-Jj jL"yktl? 
^^ jy M ^ Jp ^.jrtfl jJ>Jl j^ Ji j - JjSll Oj^il - ^ j^ 1 

-, * j <~Jl> j iyiJi Jw <_i jy«il jotdl J^>- v» \4y>? 9" y^\ OjfitVi? jy~J>J jj>j: 

^ ; 5__^>-^J^^iJl i*L_w— il Oilj Lois' <ulj t_-»jytil ^r^y^A^ jw*il)l J*>U^ 

i.i^LL. 4-jyJl ij <LJ\yA tf yJS bAp jtJL* ji <_>jy«ii j .f- y^i ^'j ol^Ni 

Ojt ~J£ Js£„ U jS\ 0XW2, j£ (^JJi f ^dl jl U jJL, Ail Nj .^e>U^U ^b. 

«i_Jli j_^l ( _ r Ui ^^ ^-.^^i f- lyiJl j*^ iJLft Jl m?! bi j .AiLJl c^Lw/S/L 

O^il ^b. . Jj*yi Oj^il ,^-li j^ C-»^l *i-*> j ( ptJ* j>P ft^ iJUoj LJl jJLj 

4*^£ 'ioJbAJl 4>^-l l/V^ t) *^j ^ ^-^ J* 1 ' *"*^ °^j J^*~ *J «**-^ J J J?! 

0»js &Jl jj-Al, Jjty Jj&l dUiT yL .^^UJl Jj^l jj£ii ^^wl «~ 



: j y pij j£i ^ Jul ' 

Wright, R.: Lexical Competition and Reduction in Speech: A Preliminary Report, 
Progress Report no. 21 . Indiana University, 1997, pp. 471-485. 

Hawkins, P.: Introducing Phonology . London: Hutchinson, 1988, p.34. T 

Intensity r 
Frequency Bandwidth l 

: j <-i-.^Vi w ^JUri-l JLc iiili jJUi .jA^U >ii ° 

Nord, L. and G. Ericsson: Acoustic Investigation of Cleft Palate Speech Before 
and After Speech Therapy. A Progress Report, STL-QPSR , 1985, 4, pp.1 5-27. 



"W 



. Jj^l j^il j^J ^ t-jl^k^^l »Jl» o»jJL»- Jl oil SjbJLi 
* J f- j J <j Ui>^>tJU U~£ iiL» jl J^LiJl IJla ^v. j^jai ^ .i^iljJl oilJuJl 

jJLj US' .^'IjJl iilJL-JL j i>-I^U JJ jUll J_j£JlI Jj^l QJ>\\ ^ CjW^jIa 

«:>|J JL 5 aJb^Jil c-jt^ail *-i jyJ ^ Jb-lj Jtai 2JLa ^^J *li jSLiJi IJl& j 

i_i*a, g^^M ^l>Jl o^Lj iii^^U j£r *t Nl a^I>^I JJ U Ji v-Ji* ^'ijJl 

jij^ <^£- A»4j JiJjle JjJb- (J cJlS' j — J^LiJl ^ jJLj US' — AJuib cJlS' 

0L_» j£ jjl j . iSj US' .iJUJl WjlJI s-*0 -bu j fc^l JJ o/&Ji 

dliU jl </\ .'4>.\Jr\ JJ l^. ;ufljdl SjIjlJI* j^l p-iJt oJLA r ^jUil J»\^\ 

j £) j - i*\ ijJl ^^ ^J^J \J* J! Uw»l lj>l ,c-JU*aJl «;P_y f j^ t) °*\tj 

JjUjpJki JL* li> JU oliJl ^ L^lp JjS!l aJU-1 j c5jUit lkiL.1 J - Jit ^ju 
aJI ^1 .iuJlJlJl olJuJi v^^ ***** ti-fl^ail V> j Uj-iJ ^La 0» ^li^-^l 

Hoarseness T 
Standard Deviation r 



^A 



I^Ll JJ Up jlT U Jl f ^)i 



.Ay) 



5iLj o;.:.:ll U* Jjjj .( Jj^l dj£l») g--^ j^t J& /a/ cJLaii ^,^1 j^mu 
~4—L&> cJlT 5^Lj3t ol& jl ^ju .(jUJl j^£il) ^^t j^M J* lul c-JUaJJ 

^j olj\ «Jl jl » xjLJI J^-i3l j> jJLj USi ,*-a)I Ja^^l* jJp yjj i \J»\ {£>■ 

djSW ux ajJLli^l ^l~At ^liJl J&tJl J* ./\L :>l£ V oli^ll ^J -k-,^, 

* .all eJLA ij oljj-idl 4*-J j^i j£-iJi ij> j^ y^A UT J -J>^ Oj^il J Jjty 



^ 



cJUaU 4~~JL UUaJL j /u/ j /i/ Jx^UalJ J j^l dj&J »J oJ>L^ ia*^ <JL> A* 
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Jlik^l ja -Jilyt iijUiL ia-ayll j* Jil iikit oljJl*j aJUp obU*iw-l 
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.oUl&t J wJLij jsJJj jLblj cJJb- ^ f&\ j «j^Jj JU - > 

.ij^ <J^*i <Ja— -*>_} a)ti,...* oUi^ ^>» ->jA£ (^j*i <j*y^* ~ ^ 
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"Parrot-like" 
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Ajujah 4*1)1 t_->l— £\ £ *-•— Jl 4*-U- j* o^Ui^Nl us J (*^ri <Jj*= ^« «. »l l 
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AkJJi j ji (Fluency) *?>U*Ji J ji (Articulation) jUi J r ( (Phonation) 

.(Van Riper, 1978) 
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.(Concept) r ^i jW fyiA 



^ r j ji^Jij r u^ij libs- JiSLii <) ^^1 ji r ^iit ii» J^ j* J*W 

uU*i-» ^>J ATlJb 3JL£ ^ a) f _j«ill II* dUi £*J ^^ U* l^ £w* 

J^jdl Jl jyiJ -uiLss- iyJ Ofty j aJ&I «Jla j.> jp ^ij ^^Uli 

:Naming objects »W&fy ^-^ *k»y ~ f 

ej ^Al aLbrS/l J-Afctj AP^Ui ^Ipty r Ubu-lj J&" iiiii Ja~^ j *-Ul 

. jj-lattj oUl^J-l jP 

^gjjl g-J jt^J ji jk> AJb-^» - 1 
%.IT U->w» Uk ol^l jk a^Up J* fj^ aU>I oJla jj 
<j *J^ gJl Ju^lj ^JbLl oLU- ^ >Jl ^ aj&l jk ^ ^ 

.aJ&I 



^> 



(Speechy^t jklt a*> J JjfcUi 5j\p)j f J*Z\ l^y -e 

: rehabilitation) 

LiJalJ iijjL oUK" J^b AJ^ 1 SuAill £*»*-<* J (^^ ^ J-^^J 

(Different phonetic iih^li v>^* ^M £>*• i) o^*)» J^.j 
(Different a*JLwA» s-Jaili s-^V 1 £V J 5 ' cK* environments) 

.syllabic structure) 

:( Articulation skills) ^akJt Js^t gb^ j -° 
jlJ ^ (Organs of speech) f^\j jk)» *Lapi 4^J oL>*- > 

(Production of speech sounds) 4«lJi o»i^t ^tsV *iJbdt c3>3i-r 

— CJyAt A-ili - *JJ| — <ZJyA) <_jjlidl - Jalst^A ji ^iJ^ O^vSj *l£Jl 



\ -Y 




..Jattj jUaillj l*j&\ 0>*»j js»Ufl«Jl Ai-iJLi j «~J&I ^Li j aM tl^T a*U 

ilijiJj aik*li oiT>ij [ l,n,m] ^i ob &\j*% ^\ aIjU -r 
i^Jij aL^Ji s^Jtj 4L>li i^iiii J^ J^j gJij Long) (Vowels 

[i: a: u :]*k^ 

j^i Ai>D ^t>U]ij (Place of Articulation) jktt ji£* <je> ^ £^> 

(A) f U>-Ni f lk Ai>j( Discrimination-Based approach ) 

A) f&\ s-S^Ujif J^ j^i 4i>j Feedback system approach 

ii'^JLJi M\yS\ ^iJb^-i Ai^j (Procedure for Automization 

jjjJi jt^Ni <i>j ( Behavioral Principles) 

4 J^\ ^L-ty t) *-ii^ <3>3i oJla JTj . f*j*j (Microunit) ajJbM 

tailored)^ j£i ^u ^>u^ ^-^ Sjj>> Jt oUVi v^**» -^^Ui <-*■»*? 

:Iju \\ OLijJLsJl Y .0 

.UUUIj AiJb*!! O^l jiUx* ,jy jjC. JiiaJl J**-t cJuT - > 
Sililj pj^l ^ iibt ily.j 4iii£ ftLil j>. ol^l jlJL^I -Y 



oJbMj SJLjJi 0-»- />• <ibi£ \ju«* y* C-»Uju oii olj-^1 ^ JJC cJuS — V 

. IjLS J Ijli-stf* jjSJut Oj*,tf>J oUNt £*>y& <jy J**. cJuS — I 
. y*jjl 0>j-*2 / JlP^ll / JzL\ " Ji-* AJt-JoJl ^a Olj-^*l L**~J-£ 

^1... 0jjiaam.ll - ^LjJi - A^yL]( - Ji* AiJbJLl jjJtaJi olj**^ j~£~Y 
jUroJl Ojv? — OyUaM Oj** lit aaL>Jl1 0*>L^ijil Jtt~*jJ oij*sl j-J?— A 



. ojL^-JI 



.(Rhyming words) 4Pj^J,i otd&i fU*i*M Y 

.alil> J-*^ 4-*aSU aJ^j ^L5j- > T 
jiJLij oL**^j J¥*3 X?***^ J^^ ^^ ^J^i t)l S - ^ *^Jj^ cJ^^J 

# #» * 

oi*-Jl «^i c£>> JUkfyl c/^U- JUL" 4 ; «,»...ti oLojJlJI of Jl jwJj 
^ fr Li»_^aJij JjSwJU jiyi3lj Silt iJUij (*-$d-^ **— Jl UliL k r ~ 7 Ji^ ^ 



Nt 



jp v^f Ji- ^ (Receptive language) Ju^N» '«& .^ibj ^.j 

.(Expression) *bty 

:(Oral Communication) <>*Ut S* S S* S gjjjg r ° 

Jl Jikll >M bl ">b. oJu* fJt~ jl Jk*& J^ljdl ^Ip Jikll £*^' 

" ijjuj ^>V*jU *Jj £Ull jfi oL JpUiJI j^. " f f " : Jlij js~i jUii 

: Ji IS ^j ^ J^l oljl^ jj* *lif ^ply Jl 
4ii)l Jiply ^ *lj*- ^-iJ-lj olJUiJl ^p JbJl J^ Sjlio J*jM oJla Jj5j D? — T 

. JiUJ jL^I ^ ^jSI JU- juaJ }U- JU*u-V JJLI -T 

.4-aJlI J«*^ c—J j oLT^l <~>j^*A flJb*i«*l — "\ 
^Jlj JiWJ ^U-l ^yOJl ^-^UJl ** J^-S-" ^j <~»L-SN jr-AUil fU>uu-! -V 

oljil -A-«-JiJl ^IjiaJl -l^pljiL e-*iJl -mJ^I iiyl — 4 «...>-*- *lj*-i ii^jfc* 



S-6 



£l ....jl&IIj ^U*U jp jyJ ^Jlj aiii^li ylwJi flJbtL-i -^ 
4Jik>*X\ ^y^-^j J**^ uy jjk^ °j^ i5*J ' J ^ *"HH* *j^* -^^*j 

lJus JT it*i^ c r 1 ^ 1 j^j (psycho - motor) ^f j>- -^-^' i^u^ 
^ U^. ijji ^-xL" gJt _> (Concepts) ^UU ^.jSj J* JiWi apL-j 

0>ljlf* (Jutyj AULL*\ i Js- Jikll <_->ji UKj .Lfj*U\ J"^>^ *A-*P 
,j^^» .r-^i r^UjJ^ £ t£j£ 4 t / > \ ji _jAj (£j^\ j~*^ £* **»J ^J 

: VNl olj-tfJi vj ( Play therapy) s-*U» je> jp £***)» 
u^j (Opposites) oUii^lJ *u% c^^^^i A\j>[ & J^ 1 r^" - ^ 

.cUi^L l^i^j fU>.ty JilaJl ^JU; -Y 
. oUL^Ij jl£il ft Uify ii^ Jikil j^Lj - i 

■ ^b o^ 1 r-*^ J^ 1 --* ot " ° 
(Classification) .j!^! Jp Jj-iiJi J*J*Ji j ^ ji-n 

.J~J-%(Sorting) e .>^ 



\ -^ 



Li> i*jiy» t^JlSlj^j 4*^~« C^IJL>-1; 1 gK' Jj ***^J iT***^ iL^U:- *-aLL» 4**jJ— ^ 

." JL*Jl - &u* JLP - SjUrty 

^Jij jiiaJi sl>- j ^jJi uvjju (Activities) 4*>uU akiiSli i^j- 'i . 

^ o^Ui**^! a^Ui— j ^^ J*^ 4*-^ f^J-? is* ^j^i t^ 4 * r ^ »Ul-T 
(jji JUi?^y 4*-JL i*?L>. (oU.i.,11 oftly) *ji]l olS"^>- iiit>-!>Uj **._j)l olji-*J 

.4Jb- Jj^l v-ij* 1 ^ ^^i ^J o^*» j>-~\ J! S-iJ-^ t>* cfe^ fJLP-0 

.i_-jjJUJl cLol r-jJLlJij LJLmIJIj t_A*wllM olP-ij^*— "\ 

.^jtli jty^iji i^L>. ?vUjJi -M^ t) ^j^ii— v 



Ajjij o*ljJij *U-aJ»j frUJlj ^J-l ja ^^iJLi* fj^i JilaJl lJU* jli Ul^ j 






\A 



. ^AT (^*J^j i-*./^' *jL;j* **»l^l «so^ J^ 2 *^ 
4-^ULl cjL^jwJI <^ji JUk^l *-* J>»Udl 4-i^ c lU *JL» JUS' -Y 

A\\*\ c-i_^iliU JUtS/t ^ ^ ^i s-^j t yik-w -r 

j ^ ^ <JUll 4Al>. Jc^ U»l&l JUpty C > W « I ^^ ^/-U;^ -i 

.*tj*a±S jlJdl :5ykU3l .Llip JUll <*A>- 
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&*J\ C/tfb- <ji2*J t^» jTl tJyP l*»\j$ 



C-*3j JU£ JL-Jt jJl>- .* 





t ( j l.c JUi j <£>^ O^aJl jiUr» ^ jJUo^ (*>1 ^ '*Jyfi& LbiJt 

ji , ^>jti\ a*jJ) uj (Catford, 1977) Vj^Ji r >)» a W*>» c-^^i 

J •» J «J| j p >JI ^ - -kii 0JL.UJI jii> JL* IfrU, JUJaJl c-e^tfJl £lj*f 

<—,«,.Mi c— ij-tfJ» ^j— i» ^ j^or *! ^i .(Catford, 1977) u> jyU* 



Vocal folds ' 

Phonation * 

Thickness r 

Vertical displacement of the larynx * 

Voiceless ° 



ol_,l^k>l jjp .UipI JLii .i^JLl ol_^»Sfl ^Jl^jJ ^-IJ fU* JU-jj V 

ol-^JkAl! ^j^p j c-jjU; J| iii^aJi oi> oil wlUT .jiiJbAil jw^Lll 

.( Alwan et al., 1995) v> cM^ty <>*>* <*>^i 



uu^j^ f u*^ujuij[vj u ^^^^i^u^ai^>iJtju^vi^ y -of^^ J ji u u .Whisper' 
•Voiceless g^i jjk-jj *,tu w ^j ^ j u^ ^i f u>^vi ^ v/ .uvi ^ 

Breath T 

Voice T 

Creak* 

Full glottal * 

Anterior * 

Posterior v 

Communication Disorders A 

Voice Disorders * 

Pathological voices ' ' 

Clinicians 



\\T 



lufy (Juol SOjJIP OUIUC 4-^ &\f*% (jl*& if*^ £Aj& gJU 

Garrett) ^— ^W» ^^ J^ *>- >" ^ j* J Vr^ 1 ^ t>* ^^ 
McAllister j Maragos, 1990 j Muller, 1995 j and Ossoff, 1995 

.(et al, 1996 

i. _bC ^ ^>^ ^ (Van Riper, 1978) >*t v^ tJ 5 ' £** <J 

oj oil j r ^y> j °j — ^ -***^ s-^- </ j "^^ o^S/i ^ ^ 

Pertti and Sonninen, j.Wendler et al., 1986i-*J>;t) . jjJ-\ 

(Eskenazi et al., 1990 3 1986 

Yumoto et j Yumoto, 1983 j Yumoto and Gould, 1982) o^J 






.(al., 1984 



Hoarseness 



r 



^i w^Ji u-a, s^o (Nasality) a*k _~ r j*-«=*1> ■>•*» (Van Riper, 1978) p-s ^ 

..ks Vi-li W-* >*>/-* tfJ* j (Voice) *j-» cU-l Vr-» r>» 4 ~^> y-*^ 

Breathy or Husky 1 * 

Harsh or Strident * 
Noise * 



\U 



j 'wJJl jjj\j\ j r yUl ^Lrtfl j Y v>*Jl Wail *U~^I j (oU-l) ^U^l 
-Ljbiii j 'AyxuM cJ%^\ j ^i ^Ijljx^t j \p»it ^bU ^Ujl ^ ^rtdl 



l/l 



nodules * 

Reinke's edema T 

Cyst r 

Granuloma * 

Laryngeal papilloma * 

Vocal fold bowing n 

Vocal fold polyps v 

Reflux Laryngitis A 

Muscle tension dysphonia n 

Spasmodic dysphoria 

Psychogenic n 

Acoustic >T 



NNO 



.(Frohlich et al., 1998) 

t5 _jip ^>i 0^1 j-uij ^-j^» £>* >> <w^ fyi* Jy ^^» 

^^ i\ qS\ outsail viUi ait, cupU f (Lieberman, 1961) j^ 



Mchaelis, et al., : ^-Ja £j *>» lU jUdi *i»»js» ***-*> ) o»>A» 

.(1998 

Jt a_ a j»JLt c^ij ^i <Ju^y *u-jrtH oijudii jt joUii ^-j; j£$. 

^__*!>U p •** ^l — si» r *iJt j T *o>d» j^ £*^M ^ J/N p-^ 1 :ui— * 

^jjaJI JSjJI Jp !>• ^Jl oU>^l Jjty p-dl tfh> ±*J \u>y^\ 

.(Michaelis et al., 1998) v-/^» ijU^i 



Non-invasive ' 

Aperiodicity features T 

Noise features r 

Periodic 

Perturbation * 

Short-term 

Cycle-to-cycle v 

Waveform A 



\U 



.(Titze, 1994) SxiJi j ^^\ 
j--i .(Boersma, 1993) r *i — ^t Jl oLj^jUI j\ ^ rj a\ ot,i<i)i 

j » Jiii c Uj-iJi Ul Jity Jl U j tj^* U-^ij o^l ^ J*4 gJl ^ 

Colton and Casper,) ^ » .. M t oj — oil ^ fr U>^t & j$\ "<--> J* 
.(Michaelis at al, 1998) i*yj& b^ Si VU^Ji 



Jitter :*tjMy J «i* ~lk-al» _> Frequency perturtation 

Shimmer :«eji<?Vi J *M £U»-aU j Amplitude T 

Harmonic-to-Noise ration r 

Vowels i 

Periodic* 

Algorithms n 

^^V 



Jit , tsU jfe Of ^Jd ^ sJk .SJbU jl ^Jbll ^iity jyM j y lJJJ\ 

U I -rtiU ^JLI; i*?Ul4 oULJl ~-y .IgjJal-u oXi ^^l Jl fc£^ i±S> 

'^Jhi\ v-U3i oWzHj ^ijUr. ^.^t iJt*- 4*^^ j£r. .l^Ti jiLJl jejyM 

Arlinger and) a— »i=A» £t>L_ *)i jij_-l*i ^ ^/a-^JLi s — h>- jjl* ^j j* 

.(Titze et al., 1993 j Kilngholz, 1993 
a* tj j*j ^^ yW*^ 1 (i—^ «-Vj ^ (Michaelis et al., 1998) ^ai 

ot_.»>^» ^2^ ^"Al j>» j *U^Jl ^^^P ,*-> »i> $ ^»> JJ^' J^- 

, * J\ IJla ciJL^j .alr.. M ; jtp v^Vij cy^/aUr. jl;^«»^ Ol^^^l j iJitdl jftp 

.jjujaii -k«Jl ^P ftJuu t£JU j O^vaU A£^~< j»-J»J £->j Jj <( ^lxJa>«Jt 

.(Michaelis et al., 1998) 



Phonetogram or Voice Range Profile 

Intensity T 

Hoarseness diagram r 

Irregularity component l 



S NA 



:<Jjat .Y 

J O -^l O^U ^^J ^*-jSl J^ ,Ju*j Jl ^-^*Jl U> tJO^i 

3^1 ju ^l£» i^UjI f>*j Jl o>M gJl SiLJl oUljjJl ^ Jb^y Jjty 

Verdonck-de Leeuw and Koopmans-) a^ij^-L^i 

Maragos,) j (Michaelis et al., 1998) j (van Beinum, 1995 

^ — ~ .*)La J, *4^ iLp 4j c-~p c^L-1^ a^y ^i jtt)i >dil u? .(1990 

Alwan et al.,) < — »Ji j* _, ** ^i ±>ijj ^ _, ji oiji^i 

j(Frolich el al., 1997) _, (Michaelis et al., 1997) j (1995 

/y^\ (Frohlich et al., 1998) 

u^' 1 — *** -* — ** v^' ,/fr J°\JW <^y jjy *J^ji *o^Jt v-L)i ^ 
a__riijiJi ol — ;^&i ja J& *JU* ^ AijJs y^t ^^11 ^ ju jjuA\ 
j <£j*£-\ t3j_» J^l jlfJrl J j^| jt£, jj v^mJI LLiJl J**) jXtfJD 

.(Fant, 1992) ^^^Ja <iy £^i jt^i ^u^ i^ji <_>La, (U, l^JT 
g*£ jVj*b VaU *#-jrt» ^'U^l i,^ jLdLi ot^Jl ^ ^ Jy di ^ j 



FO ijU»a^i ^lk-ali Lii ^^ j fundamental Frequency ' 

Quality or rimbre T 
Supra-Laiyngeal vocal tract r 



jUdi ^f ^ ^* o^i r <>? i-Wi j-UiJi ^ X 4^i>a» ^i^i Aiki» jf Y^ 1 

.(Nord and Ericsson, 1985) c-jj^di s-pji >o jJfc t*J ^^J* gJi 

,\. ■..■.; iLUJl i>*Jl oVk»- 

oil— -P ^v* O^vaJl 4*r 0*ift>- {J> 4j— «^ J-:*-— ^ f ./tf-*'* **ij t^**"* c5^ 

^U-iil Jl^J L-*l> Uijy gjjS jl Uyi c/^U-t tfi> jL^t J ^jj .oVU-l 

i-jUJ ji— * u J^tf" t>Ltf (Yanagihara, 1967) i*U^t sjlsJ jtilt j^-Ji 



Speech Synthesis ' 

Low frequency region T 

Spectrum r 

Pilot 1 



>Y- 



jj .j^-Jb" ^ j itUi J*jJ o^p 4i-»liJl <j 3jl^ t$kf Jjty *JbU 
\ ibill ^ — Lp ol — -*>- ->j*-j jUiJLU ^oxuiJl ^$J&1 . JJ j* ijxcdA <j oULp 

. ijfljll A*-,fliJl ^ <£j^\ *j^ J d_/*isU i**~Jl lyJUal) 4a«-i e^s.J-1 ^ j*j>» 

J fl ... ■. ** » < ^... ; .<,.*»,i T OjptfJl ^Lb*ltf<l ftj-( f y0y jQP J 4~*d*Ji dJbJLJtf ^JUM C-»-b 

.Oj*<ail 

:(ak-j^ ^uj) adult aJi^t r . i .r 

J J &y*}\ <jj jftiT j» j&Lj .<JU-I oJU JJ ja ljz*J-\ £ oLUp 4j( y£ i 



.(Atrophic Laryngitis) j^L* ^V ik*s" ^U^! t/w-±-" -*» j Scleroma ^ 

Trachea T 



NT\ 



.ji^JUli 4**-£ L^-i ^-3i *_-»-Ua* Vj-^' W^* 
jj J: I .j>-m Hl'j^cj* (£*& j L,jJ^ J^e J*J W> *H^» 

V_^aJl Juill ^ y^ jiP iJL£ j^JaJ ^j jUblL (J a**Ji\ jfo -J-*~~ ^ jw.j 11 

.OwJl *ljbii-»l f._^*-J Asts-i j^*^' 

j^J c,..fa ^ ^ ^U^Jl jij^l .tf^ **>»» *~U ^^» •>» 
5 JUS ^ j^jUpI £j\jS JWj 4*jl j *LJ gj : >t>f i-itf jL^l f 



Chronic Laiyngitis 



\Tt 



: jjbcJi j j^i j 4-rtfli M* r .r 

:^ oUT ^j» jki c^U-1 ^ s-ik 

VT [ki:s] 

M ^ir" [kaers] 

"> V [ga:r] 

"jV [gu:r] ^ 

c^LJj^li jbjb£ c^-Cs^ "^ ^V* 3 * oJl> -(Harrell, 1957 J*\) hj^ 

olj^Ji" jp U~ ^UJl liA iJl&t <*L-^ Ol^ j U r ii{liJl iJU-l ja ^oJbAft 
-,: «> ^ oUi&t eJu ^ hJI^hoU J^!*ll c-^l^aii JL- Ja: .Sjjl^l o-.^l 

.C-fl^l J* «jsft JL^^d LU-> g^UJl JLJt jj j*LJl 

ui^j-Jtl t) - i)U JT ^ tJLt .ol-J*. Sop JU^ JujJlSL^I a**U- ^ t-Jail 

.d^l oi>l oiA .k-.^uS' .i^Jt lJi> ^ ^j^t JJ^» 



Vowel space ' 
Fl, F2 ijUa^-i U j-j, j Formant frequencies T 

Steady state r 
Velar l 



Ntr 



L$ — . \Pcquirer Version 4.0) ^j. ik-ij. &*^fr J^< f 

\ i t ^\aju jti i£. 0^1 y ^j f .(Pentium 133 MHz) JT *_— u J* 

t o t 

o ^ T cjIS J -U ©.XiU ^LbU^L V.^ ^jj» Jd_^ t>* J^ 1 i^ 2 * 1 cM** 5 ^ 

:JUlT ^ j (Fant, 1983) J ijjTil* 



t/c_ 






u» gy >( (Scicon for Research and Development) *> c tj ^ 

http://www.scicon.com 
Digitization 

Quantization 

Bit 

Sampling 

Spectrographic Analysis 

Fast Fourier Transform (FFT) 

Linear Predictive Coding (LPC) A 

Hertz' 

Bark'' 



NYi 



Bark = 7 xlog,{/iertr/650)+ tyiertz/650f}' 2 \ 

.4.«»,..n vjUJ» ^ £& ^b ^u, oi d,* 

& Uj> JjSli Oj&i j ^t j>» > (F1-F0) Jj^i dj£i» ^ u-_,> 
.(Syrdal and Gopal, 1989) ^H\ j>» J* (F2-F1) jbli o^li 






c-JLr* Jl* *JU-I *ift SjJLi fJLp ^ II* J-b .^LtfJl ^W^ 1 *^ «^* J *s^ 
•^jf L-* *_> i~j*-=Jl oJL-» j.1 k> .f j!>Ut ^JbJuJt d>Lb-^ V^l lAdl 

.jlJLV aJu o!>LU ^ ^JbiilJ yf (ft *j*j ^jlp ^ (Yanagihara, 1967) 



<ikJi oUjlii j ij— j^ 1 oUjLLi ju Ui'uJJ iljUt y» ^-j^i £*>" j Acoustical space s 

.(Clark and Yallop, 1995:>i 



NtO 



t obrjj j* 4*^ ±ifc *JLU oJi> (Yanagihara, 1967) u**/* -a* j 
jdL-j- c^j — - -^jl V (Yanagihara, 1967) \^^ *JU j^ ^^^ ^ 

<~*J*S\ oNU- ^l : ft LJJ ^L-^l »J\ oliU JjSlt J^-iJl j^i 

. 4_Jai><jIl C-fl^vaU i^—JL} \juUjA Ut£> Ji£ 4»*Jl 4JU- *J> jU J^-^Jt ^» J-^i 

i_>«-di aJL* jJLJ iJbk ^ cr ^*3t j^Ip J< .^L-ty j^>J1 ^ f- UJjU ^^y* **^' 

i^>Ji ^i—i^u 3 — *Jt ^LV j* (Maragos, 1990) oijji u £• ^jUi* 

j *J ili W^ ^uty ii>Ji ,♦-» JO* j *L*b oJb (Yanagihara, 1967) 

j . U jxj u .(Peterson and Barney, 1952) aiJ <^» Jp Jw> 

(/ _— L^l ii^^Jl p J ^UJjl j* ^jWl ii*J» jP UjU CAM 4*J\ 4^ pJ 

Low vowels 1 
High vowels T 



\f\ 



ULiJi tjj j^UJi <£-*&+* $ Uii ii* jj-^u .(Laver, 1994) *%jjJa «-aA 
&\j^\ A-Iji ^ U> ^ c-dt ^Lai .tf^Sfl Sy*J~l o%ip j\ *\y*\ J» 

<j y\ J 2 .Ip 4i*a, ^U^l M^dl pJ JjT j* ^P^l JU- j .(Sj^ Ji *h>- 

4 ^U-» J fcJliJl iJUi-» *>U 4>Jt O^JU ^J 0>ljou" O? ^i 4-iuJJ» (^ Oliai 

ii^** *-*JaJl Jl*> C^U- c^<*)l i-P>J Lit* !>Ltf slM\ J^iJl Jif. 

i_»^ vu^Jl ,Udl o^U- cJl^l <-p>J UL, %tf g\J\ jdJl Jic 

4-Jli j£— *JI U* ^ ^e UT .^Uty «>dl j ^ j J/fl oUj&t ^5, 

Intrinsic pitch ' 
Intonation T 



l_jU £*.^ j c (Lindblom, 1962) W^* ^LUJi ^ oJuAJi oUj&i ,♦-* 
.(Hawkins, 1988) * U 1 ^ u* -V&^i ^> ^-U — J» a*,* ^ o^ 1/ 

.*LJJ < ^«JaJl ii*JU ijU* SJbU U» otij£. pJ ^UU jSLiJl ^ 

Oil . g nJa)l Ja*Jl jP [a] J [i] JCJUJJ £w>tj JU< .dUA J^iJl j^ jJLi UT 



Allophones 
Spectrograms 



>YA 



f\ ^1 jjku N .4»JJ j^ bU- Uai U^i j» J-. IS *JbU oJLA Jtf 



j^jM JU- J^ ***» *^ oJlA gr"'.^ 1 Hy^ 1 J^ ^UJl j£-iJl ^ c£y L^T 

5^ Jl jl T J\ Jl> j V_^l UUll) ^Jbi i>LiJ gji ij*-j f JuJ i*«-i ^--1^1 

a ^ >\->- t V-»^ j/J 9 \jb\ jj Oj^-aH fj^i r^oj* J^i • '>»-** <£j^*~i ts*"^* - ^ 

^ Iff- ^-jS^i £^ 1 Ja*«» (ii *^ **"** ji*^ lA* L^Ji J [u] J [a] 4>C?UaJl 



.oUJUU £»>«*l j£r„£»- ^^ J^» Jl 
1^ *I>3I_, [ae] cJUU ^Sll jyM W ^ Ua5U ^LJi J^Ji ^iii 
I >-U ^ i^y ^LJ <~— i ^ c^l^dJl fr jyT JJLfc Up -J^Ull ,<ikU O-JUaJl ^ 



>r^ 



tr-A \jg *i>i j [a] cJUU ^» jj£\ pj >; ^th JSLlJi ^ 



.bU 
er~>'^ 1 ^ JUJ& cs^ M cJU)l (^ C* 1 ^ C^ 1 P 1 -*** 



MT. 



Ja C ^ J* f UJi 4k^_p ^ ^ 4>«Jl ^ Jb jJL^T ^U-^i ^>Ji ^rflae . > 

4 J\jZ <j t- yj>y Aau\zi ^^iaj -i* (^JUl j <Jj*o}l ULiJl <j -^X^l J} l^oii ti> 

(_— L-^l JJ^I - Jjty Oj£ll) ^\)\ U^yi ^ aiu> O^ail <*y j+lai .T 
3 »U ^ a.rt; i»L*jVl IJJk j%kti .4»»J\j -k^» jj*i«^ ,-iiNl \*jj£ £ t/-^ J 

V iJLjk 01 VI ^^i jy^i J^ i-^osJil c-^^ail ^J J £w»lj jJJ l«J ^ ^Jl 
■ * - ; ll li> 5jL» t) 4*dub*Al C-it_^flll jf jt^Nl ^ Ui^-I bt \jy \j^y U jJk-i 
Jl_*i>-i 01 j aLU c-fl^all oJL> jy A.w.jia.lt iiLJ.1 01 j JL»tj j*-*^ C^I^jUu* ^ 

^ !l Olji -ilil 01 ^-^jjl /J' J 4JLL-JI oL-ljjJl rt»bi «-• jj-^" Jb- (_^l 4A«^» 



>r> 



:^ — t* j feu to!^) A-ijb^Jtl iuJbjJl AJtkAl aJL* $ ^^JaJ i>JJ i>*-i £>jl^ 

(Frolich et al., 1998 

i^-^j Ji a — -ijjji oJuk ?jii j^ij ^.jjjdi aLUJi oNt^t aap ^jjb- j .r 

(jji — Jkl ^ Lp ^v-^S^i f- lyiJl J iji-T LL^ j <jfeH JJL3 j a^jrtt 

4_jU ^ u> t>LU (4*>\J\ aJU-t) ai^iJbJi aJU-i ^ jl4 JjUIi cJ>Ji ^ -^L^ 

<3LJ .<ji*^aJl jjJLa Jjj (iiUs*^! ila^yil) cjVLJ-1 ^ilj r- j\jZ .4\jaJ&%±A a*jAo 

JLp co^i ^Jt j (Yanagihara, 1967) <^\j> £. 4ilk> 4s*-Ji 6 JLa 



aj— * »Ui7 .i~^ll Ol^$\J Jg...ll j AJj— . Ji ^/Ty* .«?ll \-frkJi> j* {fijl <£-*£\ 

4 J^sflJi ULjJl t^^sOj ^t ,J0\j* J I cj»./. nQ." 3-5 U) <J Ji*^J lJb-1*- toil UaJ Aan-jlJt 

j—XJ j JLtii ^X-^iS"! jj-L-l ^Jp ^^J ^L^l iXi> j 4-Pji <<* dJbJbr (J ^* A ( Js- 

•<^j cr u ' J* j=^ is**- J <s^j^ $y" U^ J* 
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<_jl illj^l tij—i U £-»- ^ <^ dyfl iU ^ JUl li> <J} >\jj\ ±s> 
iil)l ^.Xj JiWlj . a«jLa.j iiC J^»y 4J ( /u± fJUfc. jj^% 01 JiUi 0^ 

distinctive feature oj — aJJ 2>Ji c " ***Ji " *>; ^^U- ss 
t j lr _ J u s^i ^ oi* ^3ij Prague school idj-Jt £^ *~o^ Ji theory " 

<f^L*jJ OL-j^l Otb-Ul r li £*>■ c aJtiJl UUJi <^>ij JjS/1 aJLUJi c->>» 

j 3 iJaJt oJLa <j3 U^ul» Jakobson R. o^^L d\j»jj jTrubetzkoy 



T.r 



ji ^.aJi ^j^j ^jlc. binary system o/^udi jf yLili ^-Ut JU- ^JaJi oJla 

jt — f lili ( - ) — » l>ij»-j ^opj ( + ) » i*~J\ >y*£ yj.j t ^j^J f •** 

bundle of «_>/ oi^ ^ **j*-£ h jt " ^y* «j^»-j " ^ SjW*- y* J* V.^ 
.a*- j,J\ Ji t$LL£ j^tj " phoneme " ^y J& distinctive features 

b j»— -iy J— ^ J** ^ ^>~* oU-Jl ^ 4p^*£ ^jy j£j oj J^i)i j£$j 



tti >r 



•j iJlij p .i^aJi IJU Jy j-3 JU^ oyli a^»U- olf *J j£lj 

I Sjj4—JH v»*jJl olj^^l ^,-sJl JI iJUty iiJUi JJf Uufj 4 li£>j *-j*** 
J3I ^ »r. jf o>U&i *U j / p,t.k / sl. j^i» u/U* Ji i^L^j /b,d, g 

.4»Ui ftJbk ^j-aJ» ^UaJl ^ oU-Jl 6JL* 4i-kj3 Uijj W^j*jJ W 



\o 10 ti 



T.t 



iu-ljj ^ .\+S\jj ^LJ^ oUlil JlSLit <Jl^ oUyiil jOp j^i 
(HJ _^ r lJb^l J^ SjJLiil JUl^l ^-^ <JuT, <^ 4i> *~V fclft c^L-^l 
^i ( oi iUl jl ) ttiJl i>#-£t u~M J^ J& t c~*^ C^*^ 1 

c _J^ 5jj 5M, c5>«Ji js^isJlj J^lyJl <> 'a~aJ*\ h-^ ^ C^ 

3 oULl ol^lj oU&t jrlil J^ SjJ^l (0£3l £»4j -C^ 1 js&=& Cf-jfc 

r g :J ^\ jj j v^ 1 oi^i r »jbt^i a^ ^Jtyyti r*u 

segmental a-*J"Jt ot_^i J^iy* segmental and supra-segmental 
^j Phonetic feature values Ujwl^j a-r^ .y^ 1 r* 3 j»- J J A? 
.&U j( 1I1U oiT ^ segment o^> JT c-^U; gJi 
j, s* segmental system ^ias]\ j^t fUadi a^* ji ^*> o\ 

oL_i-<* j. ^ supra-segmental a-*ki)t J> ot^>S/t .ipiy w 

rw T " ' °' r stress, intonation and tone f-^j 



T .0 



: J*yi l*b I^^pj i^jfU J L* fJjM 3>JH OU-Jl 

(tf _iJai <__^ auditory { ^—^ M ^ -i oi^ty ju j^t ^L-i -y 

articulatory 

.L^u 4iL akjy c— J j universals <^ i^A\ aj^A oU-JI -r 

• CJtjvaJlj C^»j-tf3l ^ JT JLp 4^J» ^ jjaj j&C - i 

/ apical, <J^ — laJi / labial , ^y-iJi )soU*oJt ai> Jp J-^sjj aik^ii 
voiceless ^W 11 -? / voiced j^i sJU- <Ji < dorsal H ^~\ V^ 1 

>_s1 J>j*A\ ^k-j ^j acquisition of phonological system . JiWt 

:Generative Phonology *jlJjs)i u^ j^yit ^ Vji 
J?| 1\ ^jjj U^ ^jlJjiJI opI^jiU 4-^L-^l oU_j5lJJ U*?j f jLL y*j 

j£*=» Ji deep or abstract ai^i 3^1 Sjj-aJi j^ Ji_^Ji Uaji hj^\ *■** 

:^ji diJij t 4iUi J*b Phonetic form o^Ji jkj 



Y."\ 



fi\ 4*L oJt**iUJ AijiUS IjJJiS ^^-iJ 4*UJl Aija& 



-T 



: JUl ^1 J* Ju* o»U^ ^ ^ J*iiJj 

Major Class Features ^»^ *~*L-Sn oL-Ji -^ 

Cavity features ^i ji ^ ^j*=U ^Lc- -* 

Tongue Body Features ji~ii» ( p—* ) J^ **»u c>u* -r 

Tongue Root Features «jUU» ^j* ^u* - i 

Laryngeal Features v*J4j ****■ ^^ -° 

Manner Features jkJ» «**£, <**u oi** -n 

( tone a-uJ! tstress >J» t lengthening JokJt Ji* ) *ji>? ^^ -V 

Phonological Processes 
Historical change J6j£\ j*& oLL^ -Y 

Language Acquisition *«Ui ^L-jT» -r 

Dialectal Varieties v^i oU_^)i -i 

Style of Speech ^ ^^ ~° 

Internal Structure <-UuJt *jt -n 

Communicative Disorders f^ltj ji*^ ^j^ £^* ~ v 



Y.V 



mental js — £jlJu 4 — Uj^ oi — JLp ^p SjLp x^^yySs o>LU*Ju - > 
linguistic*^! ljjj>i\ j g^ai\ jkJi Jt Aj**^ c**— 7 .? operation 
^ £>* ±**j. LfJX *^ p^* Ji Jj-^t dUJ^j ji-Ji <^ competence 

psychological reality v^j^LJi ijjuii 
j f&>*s ^\ ^ universal and natural 4-*~kj *ir oLUJt «JL*j -r 

JiWi ^j v«*i*5i L^jJjjjiJi ju»j 3j>; Stampe «^^ f Jti Ujlp -r 

^^--p j— .» 4 U4 I — *j natural Phonology and child Speech 

d\ " i-iJiJi j>-j . JiWi -lp ^.jJjjyJi _^Ji £-^yj ^-^ ^tdisorders 

oUtDi JT ^ S^*-^. aJ^ oULp <i j*£*o* speech pattern ^*^3» Juc 



ftA&l JJL^ «L*x ^^J JiiaJi JL1P O^voll oLiJj jjW ^wJ< Li* A-Iji jl 



X.A 



o» &-&LJ systematic way u-i \* vU* <kj^. J&\> -Wv Jukty jhi " 
phonetic features*^-*)! olu«Ji ^ u*ju,l jU^Ji ftaTj jL&i iii jy jyij 
u — -.1 JU- cJuo} gJi phonological rules a-^ji^i jlpI^Ji fU>w-i ji 

Weak syllable deletion or unstressed u^\ ^Jaili ^Ji*- - \ 

syllable 
- ploy-syllabic words ^kuli i*amA\ o>ui&i g ^ia; aJL*3i oJLaj 

Js* Jikll ^^l* cjUK ^ ib.i «i>j stress jy 4ip ^-J (^i)l /Jaill 

[dassaej " <-o " ^ ^-o-*-* 

[De: za J o^> £~*t o^>j> 

[sa: r J " jU? " £?*■<* jU»^» 

[ ?a: na] " ajT " ^a aJLL"^ 



1— ■ « 



: Reduplication j*j£^ -T 

<_^IT J iUl J^jb UJLP JiklJ Jjty OUKJI ^ O.U UoJl c±Aj 



U 4 M 



T^ 



: Fronting *-*uty -r 

U> 4**L»l Cj\j+a\ Jl 4*iJL>- tl jI^I ^j j»_Jrl jl t_>l£jl Ojv* AiJ^- f^J 

J,l J j — ?vi i^Mj tLjl CJy& J,} J^p*Jj <_->oJl cUjy7< .ft^ll Q>LLm3.J| -oii 

Ij5v>j ^7^7 (jl oy*i> y y> <■ *j^7 J,! J^>w °j_y 4-»JL5 

JikJl ^*p ^ T ,1 j- t) ^j&- aJLJI aJLaj 

: Cluster reduction yS\-J c*a\^\ *jke JJU? -t 

<jy>l s^ <jia^ jl ja "b/Jb JjilaJli t JaWI j* !>L$—J jU*7 4-JL*iJl oJLAj 

±-^i JUi?il JLp aJS' 4-*-_jJ_y^iM aJLuJI eJU* >a*Jj .L$i* U»-tj t^JL^ uyol^« 

cvcc / mono- syllabic words ^Joili ^u-i ouKJi ^ 5^ juju Ju> 

: w 4 n JiWl ^jaM j* ifi\ *isA» $ isj> US' JlJbl 

[?edd] " at " £-*? v [?ad] " j*\ M £~<* <y>ji 

[ksebb] "s-*" ^ US' [baehh] "p" ^ A 

J& J-UJlj oykllaJl o JL* JU»^ <J-£ £• y*>y J^-^ U^^ir. d^AliaJl oJL*j 

/jA Ljax; r-^jjtj ilJ^Uj Jij , . . jM j^uUaJl ^jxil i*-J*j «-3J>-1 o^*U» 



n • 



: Early Vocalization JjUra* aj/H cAjA\ 

.Ai-UU i_>^U »jdo\j 
L-iWl DiU— e^ <j} Oj^jj *ji*^* *l»li» jI^^j ^ «jW^ <**j JIpLJJ <U-^ — Y 

a : .-L &\J U j* *iJb£ Ul^l ^W oUJtult ja aA& Jt£if (Lb^*» -i 

j_jjb j P j &j U -JUL*, -ki* ^^J <*l Oj*»I jJwJl J*W V ^T ... ^ — 1 



— © 



r n > 



: jjfi ( r -t ) ajuJi air-ju -r 



ji.V», , j^a, j^ t b| ^ 5 J u y^ cooing iUy:. LJb L5 *-Jj 

ji back vowels 4_-iJUU oir>b 4-SL^jrt* v*Ui ^ *li^ oi^ 

.4-iljU olT^I *jt ;LiJ>- c~*lj*<» ^ iij^L. *I»lL. 

. oUf j£& gjl oU&l * lit Jl JiJJl v^ww 
J-JaJ £ — *lyj t ^ — rU, Jjl ^JslUS" >jo 4UJLI «JLA g CV AJaiH 

intonation r :>L-£iJ ^1 ^1 v l^i *u>i a* j JiWi ^ : - 

.4; JjkrfM l $ « $<t j JiJaJl Uj-^i iufc* jU- JU^ Jjd <-A^a^i* Si.. r 



r>r 



rfi ^J c C^f^ 1 f^ 1 ^^ W f 5l*-LJLl jp j>5>* Jtikty c/ i*o jf a4 

£ — kid} <_*-*-# <JLp ^ J. iUT ju«; ^ [ mama ] *-JT JUbj aU JlI 

:u*^l olj^Vl J^Jl jkij bjJi* olj^Sfl Ojj* o£i <UJil «Jl* ^ 
.Uj- — i c^.^1 ^sSl ^ stops, nasals, glides v^V*J c V»$i ' 
je— * <^j vUt^t* t>>r ^j lax vowels [ e, i, a] c-fl^i fl JL* c-JU; 

4_^l 0»j *ty Ji'j >lll J C^l^l jk £^1^ ?JLJ <U>1 oi> ^ - 

pjl ) ,J>1wJlI ^LL^I JUa^-I J^. \j>\i JaU £w* ^Ul ^1 r li JLPj - 



Y>r 



:j 4± ( It -> ♦ ) i-^M 5JL^JL1 -© 

L_a^i«- £»j ^ — i»jj - ^t - ^iii l^-Ji^j [wjhmtdzb] 

.Jukty jlp ^b ^j fricatives 

first JjSfi aJ^Ji ^j 4J iJ^ Jy jiWi yu* JjS/i -uU JiU £jl« a* - 

word or proto -word 

. Jaii 4J *i/Ul *Ljty J^ 4,-UiT JiWl ^ - 

jargon scribble - talker code ^— -\> au* r* ui^i 

: aJUiiJt aJufc ^a£ ^Ui ojlp .sJkfc ^ 
^^.Jp i^u ^w»l JiWi <tf Proto- word or First word ^ «^» - 

n ^\ " J* JJb- £)l " 1,1! " UT :!*ui i JiUJ >U 4^. ^i fr Lif jt ^ 



TU 



. " ^ jit* " j? " i^l jU " JiUJ ^ 
as one - sentence . a»-Ij .^^ j* ^^ *~^ fiAi-r il^U «-i> Jj 

element 
jjSli i— -JKJi d\ i ^£. Holo-phrastic ^Uwx* {Juvl~i jl^S/» ja*> £j - 

.<^S\J\ ifJ* J^ N i*& first sentence JjSn '^Ja j* o,u ^ 
oij_-^Vlt) voicing ^ — ^i J^p JLp 5^1 JikJi vL-jS'N i*-J^ ^ 

^ ^Uits a^j *JU- ^j .Formants f>U« ^j^j **^ ^U^ 1 u* r^ ^ 

:■■; .4-T^I i*j»- Jjt ^U, J Oj& ^» &\j>\ Ol* cJU3l f c-^UJi 

•[k,g, ] j^ij cii^ij [ t, d ] uu^ 

.JiJbJt J^ Ifr^-i f ^»jM y«^. ^^il <2*\yJi\ J**> -T 



T\0 



. JUt j*J» Js- developmental patterns j-Ji i»tf » ^^U; jZs.j 

. jjal^ S-^V ***.>£ *^ > - J*^\ <^**i }~& j^JT - 
j JU^Sfl JT "^i Le>" iJ^\j j^ £ ji^ Jutty ,Ji~ _lp _^Jl oU- - 

yS xs> iiU J^ tj ^r J, SUi ^ V y il . t ^*Ji IJU J^ly. .lib* - 
.ojjsT J>»^ JLp jui«; ^j t Jik J& 4j^y <jjy ^3La - 

•^ f r^'j *M' ^ u J.#» s^i j^Ji j oi^i <*~, j»j» jikJi ^ - 

mid- Ja — *J\ cjIj-aJi jT front vowels v^ 1 c-fl>*Ji .^J*- 

. back vowels v^ 1 «^fl>«M f vowels 
i-JkUj pharyngeal v^J'j laryngeal \j*£-\ c-*\yA j$& - 

velar 
/dental i*\iJ}\ &\yJi\ f / b, m / oU^Ji ^ Ll, lj; oi^Sfi JUb - 

./I 7 apiece- dental 4ju*-V» a-»JaJi ji / t,d 
c — -i^oJi jr closed uiidt cj^l Ll; ^* oji^i ^-J a^Jt ui - 

open 4>-j^jii 



m 



t^ -i gJ» oljUlj J-J^ ^-L-l J^j g^ll r ^ii JiiJl ^>a 

*JL*i£j» Apiji3l jP oUjU. j«./l7.i ( JiiJl 4*^«i c^JJt f^l ) CJ^U^ii ja 

/fig "'"'"^"-.JiWcxijto 

: PreKnguistic Stage ( jffr Vt Jj ^ ^ ) j*jj) tM u ^y ^ 

speech - like and non- speech like vocalizations f^>. ^ 
ljU j v^ 1 ^ speech - like ft&s *~> 'A*~s s-^* j&> 

liJl i5%Jl l^.^a-.T jwJLJl f"^ j* 4~*j)l oLUzJIj ol^Sfl ,_/»** \>*-j - 

. conventional words v-^k^ 1 oUKii jjf ^3t o^ij ^t o* 

.4,1t ll 



r\v 



Firs words ( jfi» > A J) 4i-* <>-» <y ) Jjty oul£li al*-y -t 
meaningful speech ^«li <^AJi f^$iU fO\£Jt ^Lu >*^ iU^li oJl*j - 

^ — *il to fi/\ — &1 3 As, tj ikj^Jll oljftilJl Jom_ AjL^JlI oJL> j ^^jaJ - 

£}L_s J j — *> ^i^j vL-*^^ J^ 1 J* 1 * 11 t)j meaningful speech 

syllabic 5 — t *)ai\\ * — ^Ji r-^k iL-JLi aJla j^^t i^-^Iji^iil i^-uli ^j - 
Oj_<i CVCC t CVC (cJU>_j c^U») ^ CV ik~Ji structures 
<^»ij *» i j* jj^. ^-->- bjji^ phonetic repertoire n>i_^S!t ojj£ 

glides Mkjc nasals ~*J*\ t stops 4-iSj 

I i ^L-jTi JLP oJb-ij Lb-jT W*>=j oUi&l JiUt (Jo iUJtl *i> ^ - 

t) J— iU3 c^_, — «15\ r lk)l J JjlL- Jjl Oj£> c ot^l j> ^b^ ^-Jj 

.<Sjj ^ ej^»r^ll frUi^^ ^-utAllj j»— Jrl cUapJj fUiaJlj 

3 5>UiJ UjUiilj SJb-lj Sjb-jT U ot-l>-lj <J£U JiJaJl <_>L-^l s ; ...!j 

fits' J ^ii>j uyJlJl oLiT J ^^ _** ^ >*^ J^ ^->>^ iJiLAl 



TNA 



.oUixSl jiij (j i*e»UU MlL^tj *ij*^ 4iLm2>- djpju 

yL-^Jl f cJ Jj U f oLL^Ji f JUity f arty ^L^Tl J JiJJt Iju 

*L-i? jp j^l Jl o*U—j *Lf» t uty t lk! ^ ^ Jittt 4ii jjkr ^ 
4» U "Ji, SjjiT jU- JiW ^ ^»j " 1,1, " iJT Js* iJb-lj *J&, ^ 

£ s .IC ^'L, Ji^ jkij oUKJi ob» |^i Jii*3l £>kuw ju^-Jl *^j 
^^.^ ^_Jtj ^L-JL. " U 3l£* " J Saj*.j1I a-*V» j* j*-dl J^p «J^l-i 

*. ji 01 ^jtiT...: _j$* **is* *jy+* J*^* JLp **^* (*-d* J*^ <3^ C^ 1 *^-J 

jjfl k 4jUjj Igjkj /Jl oUi^Jl p-**^ 4*,bll fliljjJl, 4ip-^l OJLA 4jU J~»Jj • 

two - word utterances ( juUT ) j^ j* +>£& J^i 



m 



f — tj J) Ju»ij fc-» ^y) Phonemic Development ^^j^ j+A* -r 

I clj t^yiy. ^Uii 4— o- JSLi^J N oi_^>^l e-Uj t oijv^l r}j^i J^*^ 

jl j£r_ SlMilt aJL^ J JiWi 01 JJJU .iiiJ UT^l >*' ^ JUl>j t WV^ 
^^ JLA 4&Sj * I isl j\ I x I j\ I o / o^^l oJL* «t~iJ UT^I ^-^4 

^ C^_>-f IH^»1 f Jb*l-o jl jO Ulj 0>l^v^l «JLa ^Jb^L-u ^ Jj^ id&l 
*Jau «i L.JUP \j4J \^ j~, ja \^Jo IJLj 4iil J^vJl f UaJ' <_->L-5"l jU itJASi 

JLi/u/a/m / b / ^AU .l5>* oij*»l ^ Jd a«lM J t^ijb^-i dj& 
oi <>_££ Jl — JLj ./ k / r / s > oi_^i j, jkii j <J J^J d£s 
j a>»Ijl>*i-__*-I o^iTj o^aJl f- _jJ ^^U ii5y» ol_^ y\ c-^L-iS'l aJLp 0^>J 

.fell! 



/ K / jiiit o_^ jl / x / frULl ^^ j> *^ 1 ^—^ ^^ u J* ^ ,| ^ 1 ••** * 



rr . 



U 



£* CjU ijf> J*^ Lij AjJl <*JX5t Jt£il r-l^l <j U-jj JuJS' (ji~**- jP 

c -i^t fj>- jj&j multi syllabic ^WUli «ajudLi o>U£Ji j^ £• 

.fcjua;^ c*?^ cx* **- W>" ^rf^" <^j consonant clusters 
J-^iJaJi r MT g substitutional patterns 4Juu~.Ni JWty U*i j£z - 

•/s/^Va,[t ] lllj.1* [ j ] /r/j*J«l[wl 

j» / g / k / i-ilsU c^i^Ji f Lbw-» JJ / b, m, t, d / \>\&\ i^^Sf! 
z, s, f/ fricatives ^i^vi oi^ty ^ Lb«-.» Jj v*jM oi^ty f-b^~i 

" 7 ^" /b,mA/ 

oij — ^1 ^ ^jb / d, t / oral stop <*J& &\yJi\ JikJi ^jbt^u j? - 

./ n / nasal "*Juty 






YT> 



<jj L$1S" ■_- - t -<\ Si OjSj ^ SiilL iw»UU iL/)\£Jt ol^>ty jjaiw jl *>j 

Stabilization of Phonological tf — *Jyy& f^ £»W* *ky ~* 

: o^ ^ic Jt g jf j* ) System 

. felJl ^Jbwej <J^I Jl Jijai! OUT ibjJ ijj& *JL> J">U <) 

( phonetic inventory aj^ *^u o*^ $*^ s 

. constant clusters 

. <^j*Dt tl^o* 2 - ibjij aUT 

^jtjij f ifi^-,^ j* >? ^ cH- 1 r-^^^ ^ ftiA ^ ' J'** -^ 

" ? <J m 



m 



tl ^ If 



* o^ Jy 



11 * 



cfc»£*\ 



n 



j 






. ijyj ~aJA>j 4hJ». <JW>U ^j^ UlJl JUm-1 j J^ 1 W f 
L^ jw-UI uyjl^l t/T>ej <^jAl Jijdl ja*iL L»>" o»>*- *l <jr* & 

£ JiWi JUauj ^Nl L^a*. Jjboj JtpljiJl jytto JU«-i JiJiM Jl -W^J - 
.oJ ^ a-^jJ^Jl oUb-jJl el* ^blj ^^ 4,1jJi J* 4i^ jjjfc 
.JU-« iijbu / r, t, 1 / Ot^l — j jkJl JikJl £&~t} - 
/ S, Z / J Ui ^ JiW j£-* «JwaJ»j i~LJt ^ i*LJ» j^ tjj - 

.Aspiration V^^ **«" 

,t ill o^l ^j U jkJlj s-*j^ 1 ^ ^> <^l^ u* '**& ^ " 

. / 1 d/ 3u*A\ &\^% I q/ <->^ij / 3 / JUJij /9/ 

J»i-ifj c jy <y <^>U! Ji>Ji oUu*J 4ik*i! 0>tJLi*l}l JiW 3«I ^ ^ - 



rrr 




A tyu^S iJ ~Aaaj *ij»*Jl a\SjS\ <~A~*&\ **r~?J uy **?J 4&& JtJli* 

Ifjg plWl j^-b ^tj ^w U ^Jl j! oUJI ApiyJl etuis'* Jl JiWl J-r. - ^ 



s^Ipi ^j a*-^ aLO-i ._-$> -tLii^Ni Jl JiWi Jjl -r 



ol-L_>-j)t 



. 1*1; uu* ^s d-^ *-uir c-jjj Jt JiU Jjt. -r 

t^J — 3-1 ^ A «** oL-T^" f Jb*I-u jf J*£„ jciJ jj^i c^JLJl JiWl 01 -lb-^j 

jl 1$ — ii 4iJUl * j**9 (JJu> Jl aa-^ ^JUij 4J^* **J ^ If^lJbt^l Ji JCilJl 

) olj — v£» jl «— 'I — ~^l ^r-^Jj JbJL^ (^ l»U Ijji »>^il olL*a)l «»~*l; 

a_-ilsU oi^SM Lj-j Jukty jlp Nji s— ^"bilabials v^» oi_^i - 

. \j*y .^.,.,..-^j velars <<a-J»Ji jWi otej 



m 



back i-ikJ-» c-fl^ali U* ^ jt s — ^j front vowels 4-*t»ty c-*V*l» - 

. u^ ^—uSJvelar 
babbling stage Si^Ui <U-^ <jj «_~ ^ intonation p-*^ 1 - 

i *jA\ o\ S* f. \j~» iiJJij f!>\S3lj jkJl vj^ r^j C^y 7 *^* <^ ^rJ^^' 

A 4— — oail /*->l— " (_T*^ ^^ c£**-^J Ji (ji~**^j (JV***" <ZJj*£> (jy j*»*Jji jjji/*)' *-Jtti*»j 

phonological L*-^y l>p j^jo l_~jJi Ijlaj . c&y*& c/^ &* c-^^-Vij 

discords . 

♦ ♦ 

phonological discords l^v U* ^*^ > ^ uvjJh a^i jki 

natural ^...hli oU-^jM ^...t Sj^ Sj^ oL*? - j ^J_^j ^Ji oi^*?Ni oi» 

classes 

n t \<nva_ .... 



YT6 



Development of Grammar and *— »j*m *> — &j& x j jr£ldi! J* 

Syntax 

jj& V l^3j JiW» A^ Jj^ *-i&» jj^ *M aU> oi> - 
£j " U> M luK Ji* *Lif ^ j>-^ «^J ^^ J^ 1 t^- ~ 

^ C *lll C fUkJt C4>U J Ji jyl- 



t/c_ 



( ^r- -Tt) cr-q 
>^i ja j&\ l^aiej oul^ d^ ^ a;^ aLJri Oj&j - 

.ai&tj aupt ^j>j <jJ««tt otj^lj >i <->^ a*»i* 

. OUT 

^ I ;U-fj jlpI^JI JaL3\ fjbw-* UL^ij ULiJ X* ^^ C*-** ~ 

_Ut.l*:...i 



YT"\ 



4__jU tjjj . 4Aii?j 4&*-Ll>-l jP jyfcJ 4il~»l jj£j jl JiWl fJ*"—» - 

.oLLu?j JUilj frb"l ^ V"^ 1 *^ -^b* *- ^ *** J^ 1 ^J^* ^J 1 ' fl "** 

ii—jlj^i r lJb^—l jS_X 5 — L^ ^ >1 ^ JiUl ^ o£* - 

•J^-i u* -**^ ^ ... <■ dt-iJp t o^J <• j» ' j • J^ conjunctions 

dj—^HJ **Ut j jl^J^t jj^ lj^ J^* f^i &>-J>\ «•!* ^^ -^J ~ 

. *k«Jl 4>^\ *U**ty J2JU iiliA 

«-*-** J £J l til «-*^J ol^i-» <!>*& ^ j>ij 

passive J_j< — **-JJ <>^ — > h?. — A ^*- ^j^e <^ J*W ^• ■ -i ~ 
a_Jb^ i ii d->- iU-Jii e-AA ^ *o>J» «AWty Lj>" g^j structure 

. V a tr 4iii ^j*>Ui JLpi^l 

Development of meaning &semantics , g»U ^ 

Jl ji a; ^ Sjb-ij iUT JiWi ^jl^l-j Jj^i iJKJt j^b iiJb jup 

ol—J&l ftJL* JT ^ JiWl ^k-j ^ oUi&l iJip J oUjJt £*_> . (. Lit Sop 

c J iUl JLP ^ytil jjju" iiyu. ^ U^rly ^Jl JTUJLl ^iju iJLjb ^j 



TYV 



j jl c — Jl cj cJl—S" ftlj .- Jiiail l^A*-i gJl ^U53l JT oJlT 131 JbJL£ 

i^L^ Ja < <UJrl 4J&Li~. UjJbi jl ^.k-..J N gJl iSj*-H\ JSXiAl ^j 

jl 1 — sbj fjh' .., \ Vj c J^T <UA-I j^iL*- Ail ^ I lg*$*zj <Lai^» 4*1^ JS' JiWl 

j&C. SJk^l ij&l jl «JU->- Ijik. <>)l .oU&l iJbu JiiJl JLP ^1 j^laJ xU 

. oJUp t yw ^ ^£"1 U djy± jl 

oj — & j&ij djjji ^y.^ j cjuisji j^ ^^ui *^jj ji *Jai~» *y jiWij 

jl ^Ja: — -o ^ _^i £ jUil ^ Jali4 f}^£Jl 4jlJb iL>-^ j ^i W^j-^* t*^ iJU*" 
^s — e_ jl *Jrr,»<i V 4-^Jj t Jb-lj o-iy ^ J>-jl a^jI aJj ryj M t-J^Jl " jl j^ie 

" J " 4 Will " J_^ <_~jty J*> oJU U ^Jl cJj^l oUI^J-lj " v-J&l " 
.j *^l jf- Uillit oUljJ-l ei> j* ^T jl JilaJl ^yu ^S j£ g>j 

y Jbi *ilU*j . iJb- J^- JT oUljJ-l dJU 5j*JlI oli-^Jl iUJil oJU a* jl'j 
cgj :^l j^i Jbji IJUj fcJJ *iJb*il o^l^l J^- J-^o Jikl Oip p-friJlj jl*il 

pi^i ii»-^ ^j v-u^i u^jji *^j-^ ^jij ftjLp ^>^ 



viiir 



TTA 



Theories of J-^afr jl-^-3— &13t u' ^j ^Jjiyls jids iZ>\tJbi 

Phonological Development and Child Language 

Acquisitions 

Structuralism N *\ l \ j^-^yu ou^, l^-«-^.j * N VM *J*Ji -\ 
* — ^*jL *t — »]| ^^flii ^UaJi u^U-iS'i jy ii*>U- -5j*-^ V^*^ •«J L * r&y 

Mower s^Ui ( > <n . - \ <\©r ) ^^T^LJi a^kJi -r 
c-jUjS'i t) J j^l J-^aJI *lx ykj ji>% xS'Ul ^.^ U. ijJaJt oJu* p-Lj - 

j — «j SULii iJUp ^ »jb*ii ol^«»^l ^yaiu *jyj ji^W jp oj& 4iiM y - 

.*JJI jijSu) £*UJI ilx O^Jj JiWl iij, J^ juaw 4-pU^.J *JLp :uDl - 
j — ^*i «2 — ->■ j«i«JJ i-Up ^ JT j£i ^p SjLpAcquisition <_A-^rvi - 

j_> jjJU JU»ty cVj* Js-i W» tflpt ^.aJ jii)» Jlil^lj U*i jJUll 
Jl_ikty 01 J^rjj i JiW» jlp feUl ^L^\ £ 4ijj^\ iUJi! «i> y ^jlp 



yr^ 



jj-^tui N <-*t ^ 4_Ju^ t) i*>l iUJd oJU j IjjiT Oj£-j jeiil 

.vocal play «3>oaJi v*% ^>^ *l»v j* js» ^ l (**l^ £i— * 
Ease of Perception Q nnn ) gt^y^ *°Jifc — £gj '<*_&* i£±> -r 

ex-ftj jj-^ii fUaJt t_jL-^i aJu^ tj a^L-lj a*^a J>iy^ -iiLj* Olmstend 

Natural Phonology ^ m °* 1 *Jd\i*JyjA\ -t 

lu-^JjjiW oLL*)l Ueij £^l r UxJt <^L^ v^JaJl 4i>lt J* JlT jjj 
J_jx U^ JLlTj *>» 0j& ttUl uUTl U*p of j <l Utt oli) J^ ^ S*j*.jll 

.f^&l J^- OU^* 5jJu3 W* J^ *J*j 

Prosodic> ^ v> - ^ ^v » ^ ^-jjj ^—g >>M * ^z±jj^j ^j! ~° 

Theory Water son 

.4*#l=^ L1^>i <J53» aJLA o— J_j - oi^- j>* - ©^J »-*»-J 
Ja ii j*-\j £Ur. jkdl JjU ^U^ *XA ja JulT ( ^- d Ua^ JikJU 

i_jb Jii^j Prominent stj^lU s>JL» o\^u jkii JiW JjU U*jj 
. jiiOi r ^T ^ «**■>» M^ otj^i Ui»j ^ul\ Vo Stress >J» ^iU-. 



rr. 



Cognitive theory Ferguson nvA >n '"^aj^Jii \ja^\ -i 



.U jkJl <Jp t-jwaj oUT <_iJU ^^i JiWi jl -1»-!>^j .U jkJi ^t ... ,i j 
oLK" jWj £•— i .>$* Creation j-Uwii ^ ©j-tfJt JiWi *ju^j 

Bi ological theory \ \kx - \\h- jj SjU* °*Jf^Wj Vj^jj ~ Y 

aJb-^ 4jiU j S^f^jiJl r-iUJl jju ULiJ iiLjb jL ij^^aJl oJl> p* y iLock 
o"U Jl JiUJ j^i _^JI r .a--.j ^ 4 c£Jl)l f!>\£jl iUy «^UJbj oIpLLI 

• </^J cs^ ^j hnguistic stage f&\ iU^» - 
~~ . First words j/fl oU&i aU^ - 

CVC jl CV CV jl CV Jlp J*-SJ £WU» jlA^»} - 
3 Sijdl ol^SlI j Stops ^U*j Js- J*~iJ ol^ty ^ 4Pj-^t jtjfc - 

Glides 

. 4^1 &\y*% 

Phonemic development oi_^SM y '&-y - 

. &\j-M o Jl i j** ja fjx-^jy^ f UaJl C~-a ~da-jA - 



Yf> 



djSz 4 J&l d\ jJjcjj jkJl c.„tf mI^JlI a!* £ JikJl JjU 

C-»1 — ^ j * U jX> Ujai* jJUaj - L^ijJl mJLp oUJJb (^ J*J*Jl c>l Ja>Ok 

Babbling *IpUi aU^. a^u* ^ ^t; ©i*j c-jU^j 
jl^Jl Jl ^1 J_^ J* ^L o>^ J,AJ l«i> ^p ^ o»LL* -T 
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ifdll pit jj[ Jij* ,» tj& 

4^4 L09 4j^mi4) Dj^iu 






Oii^Ul j-So: I4JI SI c i^U ^_a! L^J ^JUl jjp ^1 J^Ull JljJ U 

i£j^l ,j^aj J— P J>-^-«J J^-» jj-<a ~> **<Mj 4 SJbJbUj ^LjJLUJI i-j^iDl 

I*;! US' i { yjJ. J i^lji J) ^ Jlj; u. ^Jl ii>Ul o**SLJLllj JsUll 

JUw W»U»;j . ii-JliJil iilll -JU- f-jji ^ 43.5 jS\j oJL»JL_>- oU^Lc* *JL«J 

Ji^i-I IJLa Jbo fjk j \j 4 AJii->t_o aj^J oljlJ ^yJl Oj-^i u»j-*Ul ,>• 

V iiUl J^Uil jjUi J,Jb- J^x. ^^ Jbjl U lil p^-^liJ j^ Sili^l 



rrv 



oJtaJU O* 1 *-^ ,>* ^j^-lj <■ a^L? ( ^ \ ■ ) ,y J^-^ 1 g-u ■ ^^J 

t J>JL* A^llC -Uj ^^1^- J-aij V— L-T J^-ai i^j'j -^4-0 4-lUJlj JjV 1 
■ jLa /w?j t _ 5 _Jl <Oo t/J' ^L—Vl « aJ^il <uJ jw ^JJl J-^g-ojJl -Ujj 

^j>-"i\ ^ji*Jt V^'j SjW ^^*j <^j H=r ,>• ^ li -**■ <_** c$>^ 
^ja a-3 JLij « iiJUl -JLp » r^A* ^y^ ojJUaj «J' (_^-i-^J ■ V^ ^P" i>* 

t Sj^j-iJLl j~*y~* iS* *lyb> •— 'lj-M«aJLJ *^JUJl p-fiJl ^^waJ ~*jjj«0 <%oU*>j 
oJUl JU JLai;i « I^IS J*-l ja L^Jli J oJUl d^u » ja JLob jj <JI j| 
J p-i^jji oIj-jki* J* 'jSZj\ Si <*Jb j~*j ^LS «. ^y-Vl f^L*Jl j* 

ji a.-UjLw jl 6jisc»t j Ay* 1 <j ;u_>.uii ^^Vi <» j*ji j ^b* ^bj 

^ ^ydJi .i^Ji .j^-i ^JJi jj^i j^kJi jl ^JLiVj . <>o iyJ oi -.*V 

VJ Vl_, ^LJ^I JLaVU o->U js\ 4 r >Jt dUb oJJl ^ y^u ^UiJ 
c;A ^ t JI oliJj r lyr-^l j^-Uj j>li!lj v-JWl^ ^3-Vl oUDl j^LJj 



rrA 



. 4,,, A? A* 6j w2j 4* gll 4jUa>-tA* <^ JJ^^i. 

o- iJjll aJ ^S^ iiJJl *1*J ^r^» ^>*jj(J ^yJ *ol>^ <_5^' J^ 1 ^' ^°' 
f^— *Jl j-« aI^LJI j^> <Jy£j t <LJl — iVl ^j_JL»Jl Ju Sj— *i* 4-Jl£* j^-i^ 
ijxJLiJl L$jIpj— ^Jl LjJLJl^j L^zJtiLj^ oUI ^ *_;ij>*i*j 4_**jb Lr l^ 

4.A..J— a.11 ^ aJLoJI Jjl^J JSj l (^i^l ^^^r-" f J^ t_$* *-*0.rt c5^' *<J*^ 

_^jJl L.1 . \jjA\j SjUu-^lj vj— *^ Jf*J [ J iJj-^ 1 SlS'UJLlj JUiiVtf 
jd\ 4jL-t>UJl ^V^ oLi^Jj oljj^aJ tj*—*i p~*i tAiu-* li**-* 4J ij>\ Jlii 

ijL 6^ t j-** «y r 1 (J*--* 5 ' j^^*- 51 <J (^ ^j^ 1 (^ ^^ <J-^ **^ ^^ 

^1 4 i ; a, „ , U1 I 0V3L-1JI jlp iw^l oU-Uil oJla Jbu v-i5j^ ^ c iJ!)UiJlj 
pi* ^-Lojl JU ^>Ul IJL* J-^j 1 y^p ^-.dl j^LJl J cUpj cJL«t 
^ LJJUl Js\ Jj>. ^i^UU ^ (j^iJUl ^jj}\ r^ ^io^Jlj illi;T iUJl 
^iJl jJLpj 1 ^UJI Sjj-^j UUI ^ ^UJUi ^ jj ijjJJDl i—^^^Ul 
jjUll LJJJI (JLp jll»l ^ ,j^Jj! ^^jdi jj^ t cJ_^-^a jjo oJJl jJLpj 
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o^- 01 a— ' J o-^ ^^l «- lS>^ vl^Jl ,jj ^ j^-j— ^ W^ 
i^-liil ^Vl f >Jl Jl i-yOJl oljUl UlJb- jjU J, <, ^_>J ^yJJl 

( jLJJl ) UJJl Ow jr*^*- iP Jij-^ '■** -^J ■ ' <*.- : s^ ^JU L^l. 

*^ o-^ j-r-r- iP j^t ^1 SjUL; <ui^ f^-tj c gJjxiJl vJ J}U- 
^J-* JJ— ' «* V 1 - 14 4 — **jj >r. : la>- J-a-J f-lj-j i-jJL-« I «i . j^l^ -j< 

oLJL^JIj L^^Jy^LJI JU>. J ,jj^U\ ^^Jl ^^.J.; ^j ^^-jk^l 

^* 4 4 ...1 <l l - I ... d-J l i^l ^j ^ t ^J_| jy^Jl OUU -U-^j J^.^J 



tt 



X&> 41* L rfZ i jl jU'.ll y j\£j . 4^-^-Vl oliiUl pJLo If; ^^h-j <iU 

lijUU l^UaJ jj *-*J>-Ul p_>fAl IJL-jJL^ *-su5 <*~*j>-UI jp 4i»*~* Ul 
y>ry £*>*** j>j 4.+ ; «>-liJI iJaJl jl^il a-3 jv-Sj *Jt->i— jc 4jki>*jj ^LJVl 
- B t^jj . li-uJ^Jl Jo^ 1 j>«Jl ^ JJa-* *^>v* V*-d l u -^ <J\ 
oliJj « J jjkJl oUL/N JU=>j IfJLj t 4__*U aJj' cjUa?-*)Lj: - 4oUS 

j, ^ t flp *>-Ji Jv *y^> JL-Pl J£- iJj*Sll 4jUa^-}tt J^*—^ ' J** — •_^JL» 

:>jJl>J.I 4_JU-I y^> iL-y: ljj>U 4jJLJjlJl 4_JL^>«lJl hjed\ jjieu J>-\j* f^i 

*Ja Jl iLj J — ojJI 4 Jj 5lj Jl 4LJUI ^_j_fl« Ji_* iJiJl oJUfc ^ 

Lf sJ\ 4^ Sjjkjdl ^Vl *U*jVl Jl ^^^. j^J 1 4_JVji1I oUjS^Ij 
iiVjJl -JL. pj iJU-l _p«j Ji. <_JU- ojUu-I cr J^»_jJLJ ->>f>- j— - oilii—l 
j>JU UJLUlj 4. rt-ll ^Vl Jl SjL-i^l Cit U Ji« Vj . ^JlJ^I 

. ^jlJ^JI 

.i^Jl o^t ^1 ^^Mi c iLJl ^i ^ VI .^Jkll j, jS, ^ 
jl\ *JbL-jj "JJ^cJi J> ^ juj js V UJUi 0UIC1 c^jSj <^iiJi 

il. * * , — ' J (^IjJU . * i_^_>t^ *^» ^j&j^j oJL^i t 4il Jl roLJl l^ •■» »* 

•^Ui -A*-e ^U J^»JU ^Jj ^j 4 4 — tf»Ul-l o^-^U. >>-^ jl.^*^ oiJUj 
. ( ^_JbU j^l\ J i^JJi £oLJl ^V jJjJI ^y^l ^^Jl 



ri\ 



vim -u, jz_ j^ ^^ ij^jj, ^ ^ ^ v ^ju ^ ^ 
«>* r--^ 1 ^V 1 >* Jj-^Ji *jj^ ^ij^i JL-. i^u,j <^bkii jvjUi 

£j> ^ itflj i^ |^t ^^ j^-j, ^jy- ^ ^_j Ul ^ ^a-^jn 
ij-VJ-l ^^a^ C^i! |j_a jX ^ . Uj j, j JU^-VIj v^-U-lj ^U^aJl 

^ y>j c J,Vl ^il ^j Wj}\ gj j ^_i, JsiiJ ^ t> ^_j L j ^ 

r ( ^> J| > ^y^ 1 ^ f j4** e*^ 0^L> * «^>J >., ^yj ju, 

Wail, i—L-Vl W-iJl 0^ JoUlS JU-*. ^ ol_!LJ ^Jl J^ 
- UUtJl UVJl, c U->^ii iJVaJl,, i^jji ^n/jJI o-j * <~— aJl 

. <J i^Uil ^^Vl i>Jl oUU'Vlj iUJl jJLp 0- Or" 

^ r l^j Sj-^J ^^U tf^l ^>UI ^Jl tJy Ui viUi ^y ^>^ 
Jj>- r L^ j^^- ri j2j; ^^ [^^ ^^ S} • , t j^^, |Ia ^^ JLut 

^jj 4 ^Ui^V! i-ajl ^ Ixy . !j= >.Vl ol^Jl J l^ ^ J5 1 ^ 
,Jp rLp ^ ^L^-Vi isJJi ,Jp j>: gj t ^u, sjl^ ju oLU. ^ 



UX 



o. j^jij ^yaji jun r-H5 ii \1_^ ^ vi r * ^wi ^^^ ^ 

. L ^-UJI ^1 (Jl^ r l*. OU ^>oj i^JJJl £JUJJ V-^ 1 -k^ 1 
.^uaij . ^L^rl^Jl U15I pJp ^i c s^Nl «T*Jl jj_iJI J (,-S- 

c yu;vi x^iisuij 4 ^^i ^-^ ^j c^y^ 1 j**-^ ^^ ^ 

^Ij-JUj ^Jl oJJl pipj SjL-JiVl r _^-j j-^J^ Lp^U, L^j-^a- 

^-j-tf, 4. jJLil ,JU jy ^%Jl <U-» JjU JL-Li gl^l J^Ul I •* 

JUly ^^ 4*4* i»li 5-Lp *—aj <ul SI t ouJJl jL»wj oJJl ^-U _>Aj % . ui «, 7 
^JLdl _^Jl Jv, Ji^lj «".„.., l.-H il^lj ^Jl 0» ^^•j ^ ^J* 
JjUv »1JLJJI c^>Ul Ul . i~**Ul r> f^j ^JbJl j->^J»j ( c^^-j^ 1 ) 
^U-lj <. •U^\M J-JL^d ^-.1^1 j 4 ? > -II JL>U-JI U_L)I f—U 

ijup jijlui oiyjii u_aj 0y*-p o^y^ tji^>* o^ , -*" ^i* <-^~^' ^— j_jJJj 

xtr 



j$\ oUJWl j^L, UJli ^ ^jlj ^ ^^ ^-^ * t ^^ ^_j 
• V s^jljJl r *>UbU ^>ij f U ^ ^yJUl ^Jl J l^laii-i ^ 

. ^LiiVl L^U ^ jL, ^JbiJLi ^jlji ^,^aj <dLl~ ^ ^l jj^ 
^3^2^. tfjti JUpI ^ oij^Vlj j^_*iD lls^ ik^lj SUjl. r -ii" _^i 

• ^> JJ1 t ^^ ]l £j> 0^ t/ J 5 C5* 






xtt 




w ~'"t-ti j^^^* j£&jA\ jLLuVI 



Aillubo^ 






f 2UU1 a*1^ ) Sj-t^lj i 2LaLc SLu^jJI i^Vl 4jjl2-$ * ^>iUI j^Jl f^Lcf t>* M^- 

ju^t^ Ja_a-*^s /jj J <->-tt jb mVl LULx: <>C J^jJ <jf jJ^SJI *bi JLJLa . 4_^>Lfw 

^ w aiui ajjji ^^lj ^iiiii jlL>jli <>* ^J^i ->^ ^t^yi *^ <y> - c^ LLLaJ( 

S^jVlj (UaJ) (>u £-a^*£ vLJlJI cjU^ <La^ Cxa.^1^1 * o^*- 4 u^ 2joKJI olu* 4Lj^>*j 

♦ 4-Jj ^ i>* J^ c^i U^ 1 Jlj JUj <j^ ck < ^ cr 1 ^ S^cLuxXL ( >JaJ fJ * 4^UJt 
ILia-aLjJI JjL^jJI (j^a JJL£. ^^ uij-ilj i^xJ^JtJI jLLa^Vl £±*>* ^B <*^>tf-A 0£:lj 
^r a La u-O^Lu3 4-Aa iSjCaJILa N jfl -wj Svai^ CjLiJJ^aj 4 tAn oLal^-u/J <U *LiJLlAj LLib 

, ^ \ my - ^\ Mi Aiui ( tsj-&\ 3jt'M Ail oiu ) ^la^a <^ Mr sllui « ^Vt 



^^ic ^ ^j^j I / . in . lt I 4^>wj^ J^*^; <-£JIjuT (jl5j i Bj^LoJIj ^Lj^j^jqVI 3jtjcjL>JLj ^ujjJI 

iJlc J.* A.3* - fl * 1 jl +tl 4jL^otj^ J-^lj pj «4-^^L**yi 2Lju^...<5i flj 4_mj^J| 2 ULU I 

4_iJJI p. i . i . i . 'k ^y^JLj^xj 4_ojLjj ^^jj i( jljL^ <La-<»L>. c-j| ^Vl 4 J-£j Ijl M.Mftj 4 Sj^LUI 
4i>il 1 j<ilr Ijl Milt h 4f\j i SjjbLUL 2Lu^jtJ| 5JlL!I *-*j^aj j j.'^-N f^-«-U 3 '7-*; t j^ j^ 

* ^ ^a ii^ jjVi l^jul jll* : sluji ^jU. 
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